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INTRODUCTION 

American Chemical Service, Inc. operates a chemical service company in Griffith, 

Indiana. The facility is located near the southern boundary of the-town of Griffith, as 

shown in Figure 1~ The facility is currently configured as shown in Figure 2, an oblique 

aerial overview of the facility as seen from the east. American Chemical Service's 

business generally consists of the manufacturing of epoxidized oils, gasoline and oil 

additives, custom chemical batch manufacturing and until recently, the processing and 

reclamation of hazardous wastes. 

Hazardous wastes which were managed at the facility consisted of spent halogenated 

solvents used in degreasing {FOOl), spent halogenated solvents {F002), spent non

halogenated solvents {F003 and F005) and ignitable wastes {DOOl). These materials were 

received at the facility both in drums and in bulk, via tanker truck. Spent solvents 

received at the facility were processed and reclaimed via distillation for resale, utilized 

as hazardous waste derived fuel in an industrial boiler, or proces.sed and shipped from the 

site for use as cement kiln fuels. Still bottoms derived from the distillation process were 

also processed for use as cement kiln fuels. 

American Chemical Service initially received acknowledgement of interim status from 

the U.S. Environmental Protection Agency {U.S. EPA) in 1982, after submittal of their 

Part A hazardous waste permit application. The Part A was subsequently revised 

October 21, 1987 and in December 1987. A copy of the original Part A application and 

the two subsequent amended Part A permit applications, together with 

acknowledgements from U.S. EPA and the Indiana Department of Environmental 

Management, are presented in Appendix A. Process codes for the facility are S02 - tank 

storage, T04 - treatment (solvent reclamation) and SOl - container storage, with process 

design capacities of 320,700 gallons, 50,000 gallons and 16,500 gallons, respectively. 

Four units are to be closed under this plan. These include Unit A - Container Storage 

Area, Unit 8- Reclaim Crude Storage Tank Farm, Unit C -Injectant Storage Tank Farm 

and Unit D - Solvent Reclamation Facility. The general locations of these units are 

shown in Figure 3, with additional detail presented in Figures 4, 5 and 6. One other 

hazardous waste management unit, the Former Solids Mixing Area, is currently being 

closed under a separate closure plan. This plan addresses all remaining hazardous waste 

management units at the facility. 
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American Chemical Service elected to discontinue the treatment and storage of 

hazardous wastes and discontinued receiving such materials effective September 5, 1990. 

American Chemical Service will therefore close its hazardous waste management 

facilities, after which time will continue to operate solely as a generator of hazardous 

wastes. 

Conditions at the facility which have bearing on the technical approach to closure 

include soil and groundwater contamination. The American Chemical Service Site (which 

includes the facility itself, as well as some surrounding areas) has been included on the 

National Priorities List (NPL) for investigation and remediation under the 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA). 

Specifically, three areas of the site which are near, adjacent to or partially underlying 

the active hazardous waste management units received waste materials prior to 1975. 

These areas include the On-Site Containment Area, the Still Bottoms Area and 

Treatment Pond # 1, as identified through discussions with American Chemical Service 

personnel and through site characterization work performed by Warzyn Engineering, Inc. 

(Warzyn) on behalf of the Site PRP Group Steering Committee. 

In each of these three areas, Warzyn has identified high concentrations of various 

organic compounds, most of which are solvents and lesser concentrations of various 

heavy metals (Warzyn, #1, 1989). Near-surface soils (zero to 15 feet to 20 feet in depth) 

are granular sands, gravels and soils exhibiting high permeabilities. The water table at 

the site is shallow, typically occurring from zero to six feet in depth, depending on 

precipitation. Based on the considerable solubilities of many of these organic 

compounds, it is not unexpected that such compounds have also been identified in the 

groundwater at the facility. Benzene, toluene, ethylbenzene and xylenes have been 

detected at the greatest concentrations (Warzyn, #2, 1989). Thus, any steps to be taken 

to remediate soils in the area of the hazardous waste management units must consider 

the widespread nature of such contaminants at the site, together with the mobility of 

such contaminants arising from high solubilities and high permeability of near-surface 

soils. Simple removal and replacement of soil will not be effective due to the propensity 

for backfilled materials to be recontaminated by surrounding soils and buried waste 

materials. For this reason, Baker/TSA believes that soil and or groundwater 

decontamination efforts must consider the facility as a whole. Based on Baker/TSA's 

review of information furnished by American Chemical Service, including company 
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-
inspection records, storage tank , assessments and certifications, the absence of 

reportable spills within the facility and the overall good condition of all hazardous waste 

tanks, piping and other appurtenant equipment, the relative contribution of 

contamination due to the hazardous waste management units is minimal compared to the 

underlying pre-1975 waste disposal areas. Thus, it is believed that soil and groundwater 

contamination would be most appropriately addressed through measures currently being 

taken under CERCLA. 

For this reason, the following closure plan is directed towards the closure of above 

ground tanks, structures and appurtenant equipment. 

Baker/TSA was retained by Eichhorn, Eichhorn & Link to prepare a closure plan for the 

remaining active hazardous waste management units at American Chemical Service, 

Inc. In preparation of this plan, Baker/TSA has reviewed and addressed requirements for 

closure listed under: 

• 329 lAC 3-21; 

• 329 lAC 3-22-3; 

• 329 lAC 3-24-8; 

• 329 lAC 3-31-5; 

As well as guidance for closure as presented by IDEM in the following document: 

• Draft: "Instructions for the Preparation of Closure Plans for Interim Status RCRA 

Hazardous Waste Facilities", prepared by the Indiana Department of Environmental 

Management, Office of Solid and Hazardous Waste Management, dated 1988. 

DESCRIPTION OF FACILITY 

General Information 

Facility EPA ID No.: 

Owner/Operator's Name: 

Mailing Address: 

IND016360263 

American Chemical Service, Inc. 

420 South Colfax A venue 
Post Office Box 190 
Griffith, Indiana 46319 
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Facility Telephone: (219) 924-4370 

Facility Contact: James Tarpo; President 

Standard Industry Code: 2869 

Facility DeScription· 

American Chemical Service, Inc. operates a chemical service company in Griffith, 

Indiana. The overall operations at the facility are divided into six categories: 

Non-Waste Related 

• Epoxol Manufacturing - This operation produces epoxidized oils through an oxidation 
reaction. 

• Additives Manufacturing - Gasoline and oil additives are produced on a batch reaction 
basis. 

• Blending and Packaging - This operation blends and packages the products 
manufactured in the Additives plants. 

• Custom Batch Manufacturing - custom batch blending and reactions are performed to 
the specifications of the customer. These products are then packaged and shipped. 

Waste Related 

• Solvent Reclamation - Spent crude industrial solvents (hazardous wastes) were 
reclaimed via distillation, processed, packaged and sold. The reclaimed solvents were 
sold as products used in paint and ink manufacturing. The reclaimed solvents were 
also used in the automotive industry. 

• Injectant Fuels - Flammable liquid solvent by-products (hazardous wastes) are 
received at the facility, processed, blended and then shipped as cement kiln fuels. 
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The facility is located on the south side of Griffith, Indiana, as shown in Figure 1, a I 
topographic map indicating the regional site location. The facility occupies a portion of 

Section 2, Township 35 North, Range 9 West of the second principal meridian. The area 

contained within the plant's perimeter fence comprises approximately 14 acres of land. 

An oblique aerial photograph, covering most of the site and all permitted hazardous 

waste units, is shown in Figure 2. 

The facility is bounded to the north by a strip of woodlands followed by tracks of the 

Grand Trunk Railroad, to the east by Colfax A venue (followed by woodlands), to the 
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· south by a service railroad yard and the Town of Gl'iffith Sanitary Landfill and to the 

west by a strip of woodlands followed by a large marshy lowland area. The nearest 

residences are located approximately 700 feet to 750 feet from the plant's perimeter 

fence, south-southeast of the site on Reder Road and Colfax Avenue. Other residences 

are located in excess of 1,500 feet from the facility, on Colfax Avenue (south of the site) 

and on A venues B, C and D, west of the site. 

Geological Setting 

According to published geological literature (Hartke, Hill and Reshkin, 1975), the site is 

situated within the Calumet Lacustrine Plain. This is an area of generally low 

topographic relief, formerly the bed of glacial Lake Chicago. Specifically, shallow 

subsurface soils beneath the facility are mapped as sand and some fine gravel of mixed 

water and wind laid origin. These soils are reported to occur in broad, sheet-like 

deposits, and to include many small areas of dune sand. These soils are also reported to 

include till inclusions, which are clay-l'ich units of varying thickness and areal 

distribution. The total thickness of unconsolidated soils in the area of the facility is 

reported by Hartke, Hill and Reshkin (1975) to be on the order of 73 feet to 131 feet. 

Groundwater is reported in the above literature to occur at an elevation of 

approximately 620 feet above mean sea level, which is near the ground surface at the 

site, 630 feet to 635 feet above mean sea level. 

Site Geology 

Considerable subsurface exploration work, including soil borings, piezometer and 

monitoring well installations, has been performed within and around the fenced 

perimeter of the facility during current remedial investigation/feasibility study 

activities. In general, subsurface conditions encountered during this work correspond 

closely with the published geological literature. 

I 

Specifically, four soil borings~ completed as monitoring wells MW-2, MW-3, MW-4 and 

MW-5, were advanced by Warzyn during July 1989, one at each corner of the fenced 

· perimeter of the site. In each of these soil borings, advanced to depths of 17 feet to 23 

feet, sands of varying texture were encountered to depths of 14 feet to 21 feet, in each 

instance, underlain by gray silty clay. Based on bail-down slug tests for each of these 
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monitoring wells, screened between depths of seven feet to 17 feet, Warzyn {#2, 1989) 

reported hydraulic conductivities of 1.5 x 10-3 cm/s to 1.2 x 10·1 cm/s. Based on falling 

head permeability tests performed on relatively undisturbed three-inch diameter shelby 

tube samples, Warzyn reported permeabilities of 5.8 x l0-9 cm/s to 6. 7 x 10-1 cm/s for 

the gray silty clay layer. This contrast in permeability, indicating that the. clay unit 

underlying the facility is a least 1,000 times less permeable than the overlying sands, 

indicates that the clay unit is an effective aquitard, thus limiting groundwater 

contamination to the upper sand layer. Depths to groundwater were reported by Warzyn 

(#2, 1989) to range from 1.5 feet to 7.3 feet while drilling monitoring wells MW-2, MW-3, 

MW-4 and MW-5. 

Surface Soils 

Based on Baker/TSA's observations of the facility, all areas within and around the 

hazardous waste management units are covered with a layer of slag aggregate, 

approximately one foot in thickness. Thus, none of the naturally occurring soils are 

exposed in these areas. 

DESCRIPTION OF WASTE MANAGEMENT UNITS TO BE CLOSED 

There are four principal waste management units to be closed under this plan. These 

units represent all waste management units listed on the current Part A permit 

application and include: 

• Unit A- Container Storage Area; 

• Unit B- Reclaim Crude Storage Tank Farm; 

• Unit C- Injectant Storage Tank Farm; and, 

• Unit D- Solvent Reclamation Facility. 

Each of these units is described in detail below. Photographs of each unit are presented 

in Figure 7. Process and unit of measure codes, waste type, standard chemical names, 

U.S. EPA hazardous waste numbers, time period of use, dimension and Part A permit line 

references are summarized for each unit and vessel in Table 1. Copies of the following 

documents are included in Appendix A: 
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-

• The original Part A Permit Application (EPA Forms 3510-1 and 3510-3) dated 
February 11, 1982; 

• An October 21, 1987 revision to the Part A Permit Application; and, 

• The December 10, 1987 revision to the Part A Permit Application (currently in 
effect}. 

Unit A- Container Storage Area 

The Unit A Container Storage Area consists of an elevated concrete paved base 

measuring approximately 55 feet wide by 60 feet long under roof and approximately 25 

feet wide by 45 feet long directly east of the roofed portion. The container handling 

area is situated atop a concrete slab raised approximately 48 inches above the 

surrounding ground surface, pitched to a 100 gallon capacity concrete sump basin located 

near the center of the slab. Unit A also includes Tank 20, a 1,000 gallon capacity 

stainless steel mixing vessel equipped with complete secondary containment of concrete 

construction, three waste transfer pumps, a filter, straining bin and various ancillary 

piping as indicated in Table 1. 

Unit A is centrally located within the plant as shown in Figure 3. A plan view of the unit 

is shown in Figure 4 while construction details of the unit are presented in Figure 6. 

Unit A was used for processing 55-gallon drums. Crude spent solvents were unloaded 

from drums in this area by pumping to storage tanks in Unit B to await reclamation via 

distillation. Flammable liquid solvents were unloaded from drums in this area by 

pumping to storage tanks located in Unit C. In addition, solid hazardous wastes 

associated with RCRA operations were packaged and stored in Unit A prior to shipment 

off-site as kiln fuel. The designed storage capacity for Unit A is 300 drums or 16,500 

gallons, corresponding to line number 3 on the Part A permit, process code SOl 

(container storage} and the listed process design capacity of 16,500 gallons. 

Unit B - Reclaim Crude Storage Tank Farm 

Unit B is an above ground storage tank farm consisting of thirteen A283C type carbon 

steel tanks ranging in capacity between 2, 750 gallons and 19,500 gallons each. These 

tanks are of two configurations, nine of the 13 tanks being vertical cylinders supported 

by legs founded on a concrete base, with the remainder being flat-bottom vertical 
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cylinders resting directly on a concrete slab base. Included are appurtenant equipment 

such as three pumps, a filter and associated schedule 40 steel piping (approximately 

1,850 feet of two-inch and three-inch diameter piping). Tanks located in Unit B are: 

#116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, lA and lB. The unit is enclosed 

with earthen dikes constructed of clay with a slag aggregate cover approximately three 

feet high above the surrounding ground surface. 

Also included in Unit B is a physically separate tank, #1002, used to store hazardous 

waste derived industrial boiler fuel. Tank 1002 is located approximately 75 feet east of 

the Unit B dike wall and is included in Unit B for closure purposes since. this tank has 

historically been subject to routine inspection as part of Unit B. Tank 1002 is a 

cylindrical, flat-bottom tank on a slag base constructed of A283C carbon steel, and has a 

storage capacity of 11,000 gallons. Appurtenant equipm.ent associated with tank #1002 

includes a boiler feed pump and approximately 300 feet of one-inch diameter pipe for the 

transfer of fuel to the boiler located adjacent to the main office. The area around tank 

#1002 is enclosed by earthen dikes constructed of clay with a slag aggregate cover 

approximately three feet high above the surrounding ground surface. 

Pertinent information for Unit B is presented in detail in Table 1. The general location 

of the unit is presented in Figure 3, with a detailed plan view of the unit and appurtenant 

equipment presented in Figure 4. Unit B is distinguished as having the only underground 

piping associated with any of the units. Piping between unloading ramp # 1 and Unit B is 

positioned beneath the ground surface, passing beneath the solvent product storage tank 

farm immediately west of the unit. 

Unit C - Injectant Storage Tank Farm 

The Unit C Injectant Storage Tank Farm is an above ground storage tank facility 

consisting of eight A283C carbon steel tanks ranging in capacity between 16,000 gallons 

and 24,000 gallons each. These tanks are cylindrical, with flat bottoms and rest on a slag 

aggregate base. Included are appurtenant equipment such as four pumps, seven filters, a 

Gorator particle size reducer and associated schedule 40 steel piping (approximately 

1,250 feet of two-inch and three-inch diameter piping). Tanks located in Unit C are 

#202, 203, 204, 205, 206, 210, 211 and 212~ The unit is enclosed with earthen dikes 

constructed of clay with a slag aggregate cover, approximately three feet high above the 
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surrounding ground surface. Unloading ramp #3 is located adjacent to the north side of 

Unit C. Wastes received in bulk tank trucks are unloaded at this location. 

Unit C is located in the east central portion of the facility's fenced perimeter, as shown 

in Figure 3. A plan view of the unit, also depicting appurtenant equipment, is presented 

in Figure 4.' 

Unit D - Solvent Reclamation Facility 

Unit D, the Solvent Reclamation Facility, includes four solvent recovery stills, #1, #2, 

#3 and #7. Within these stills, crude spent solvents were reclaimed in a batch process, 

utilizing steam as the process heat. Distillation is performed at pressures ranging from 

neutral (atmospheric) to negative (15 inches Hg vacuum). The vapors were condensed 

and then packaged as solvent products. 

Solvent recovery stills # 1, # 2 and # 3 are vertical cylindrical units constructed of carb,on 

steel and supported on 1-beam legs. Stills #1, #2 and #7 are 5,500 gallons in ·capacity 

each, with still #3 being somewhat smaller, with a capacity of 3,500 gallons. Still #7, 

constructed of stainless steel, is horizontally oriented and supported by saddles. 

Supports for each of these stills are situated atop concrete foundations. Appurtenant 

equipment associated with the stills includes four pumps, three heat exchangers and 

approximately 900 feet of two-inch and three-inch diameter schedule 40 steel piping, 

valves and fittings. Detailed pertinent information is presented in Table 1. Unit D is 
' 

generally located as shown in Figure 3, with a detailed plan view presented in Figure 5. 

Appurtenant equipment is also graphically depicted in Figure 5. 

REMOVAL AND DISPOSAL OF WASTE INVENTORY 

The removal and proper disposal of hazardous waste inventory is fundamental to the 

closure of a storage and treatment facility. American Chemical Service discontinued 

receiving hazardous waste at the facility on September 5, 1990. Since that time, no 

additional wastes have been received by the facility. 

Prior to September 5, 1990, American Chemical Service anticipated the closure of its 

hazardous waste storage and treatment facilities. Thus, waste inventories were 

systematically reduced, beginning in May of 1990. ln addition to reducing its normal 
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inventories of liquid spent solvents and kiln fuels, settled solids and semi-solids which 

had been present in most of the hazardous waste tanks have been manually removed and 

shipped to Cadence Chemical Resources in Chanute, Kansas and Louisville, Nebraska for. 

use as auxiliary fuels and to Marine Shale Processors in Morgan City, Louisiana for 

thermal/pozzolonic processing into aggregate products. As of September 18, 1990, a 

total of 39;712 gallons of settled solids and semi-solids have been removed from facility 

tank storage and properly disposed of at these locations. 

Consistent with National Contingency Plan protocols, these processes have provided 

significant reductions in the volume, toxicity and mobility of wastes formerly in 

inventory at the facility. 

Currently, only a relative small quantity of hazardous wastes are in inventory at the 

facility. These include hazardous waste derived fuel and miscellaneous hazardous wastes 

as shown in Table 2. 

DECONTAMINATION OF TANKS AND STRUCTURES 

According to IDEM guidance for closure, decontamination procedures to be specified for 

tanks and structures must consider the physical and chemical character of the wastes 

stored therein, as well as the tank's or structure's final disposition (i.e., disposal of the 

tanks or structures as hazardous waste, storage of product or other uses). At American 

Chemical Service, wastes which were managed included: spent halogenated solvents, 

spent non-halogenated solvents and ignitable wastes derived primarily from the paint and 

printing industry. These wastes consist of the following chemicals: 

• Methylene chloride, 1, 1, 1-trichloroethylene, trichloroethylene, perchloroethylene, 
1,1, !-trichloroethane; 

• Acetone, methanol, methyl ethyl ketone, isopropyl alcohol, toluene, hexane, methyl 
isobutyl ketone, butyl acetate, xylene, mineral spirits, butyl cellosolve, butanol, ethyl 
acetate. 

All of these compounds are to a greater or lesser degree, volatile solvents characterized 

by high respective Henry's Law constants. Thus, these compounds, when exposed to air, 

have a strong tendency to evaporate. Being derived principally from the paint and 

printing industries, however, most of the managed wastes also contain metal-based 

pigments and pigment solids. The solvents can occur in either visible liquid or non-
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visible vapor states, but the solids and semi-soiids, most of which contain metallic 

constituents and pigments, form a stable solid matrix which is visible. In practical terms 

relative to equipment decontamination, the liquid phase solvent portion of the wastes are 

easily pumpable, while pigment and pigment solids tend to settle out of solution and 

accumulate inside the various vessels. 

The following decontamination procedures were developed to yield decontamination 

which is sufficient for the future use of the equipment. All tanks, vessels and 

appurtenant equipment will be used for the storage and processing of additive raw 

materials and products after closure. 

Decontamination Procedures 

In consideration of appropriate levels of equipment decontamination and the 

characteristics of the managed wastes, Baker/TSA, in conjunction with American 

Chemical Service, has developed the following decontamination and verification 

procedures for the facility units. These procedures consider the following general types 

of equipment and structures requiring decontamination: 

• Tanks and Vessels; 

• Container Storage Area and Concrete Surfaces; and, 

• Pipes, Pumps, Filters, Etc. 

T ank3 and Vessels 

The tanks and vessels at American Chemical Service range in size from 1,000 gallons 

(Tank 20) to 24,000 gallons (Tank 212). Each tank is equipped with a bolt-on manway 

through which access may be easily gained. In general, all of the tanks have been 

emptied of inventory and the great majority of settled solids have been removed during 

inventory reduction. Based on Baker/TSA's visual inspections of the tanks through their 

open manways, various, but only very small quantities of settled solids remain in any of 

the vessels. The quantity of solids visually estimated to remain varies from 

approximately 0. 75 to 2. 75 cubic feet for each vessel. Thus, decontamination procedures 

focus on the cleaning and removal of all remaining solids and residues currently present 

in each tank. The following procedures will be followed: 
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• The work space in which hazardous materials will be handled for each vessel will be 
cordoned off using appropriate warning tape. 

• An ingress/egress point will remain open, serving as a contamination reduction zone 
for facility workers. 

• The portion of the ground surface directly in front of and beneath the manway, 
together with a sufficiently large work area, will be covered with four-mil 
polyethylene sheeting in order to contain miscellaneous spills and/or drippage during 
vessel cleaning. 

• The bolt-on manway will be removed to allow access into the tank. 

• Tank entry will be performed in accordance with American Chemical Service's 
confined space entry procedure (Appendix D), with personal protective equipment 
described therein. 

• Solid residues will be manually scraped and brushed from the interior surfaces ·of the 
vessel until no visible wastes or waste residues remain. The solid materials will be 
picked up from the bottom of the tank manually or through the use of a vacuum. 
These materials will be containerized and disposed of as hazardous waste. 

Tank and Vessel Clo:w-e Criteria 

Cleanup criteria for tank and vessel closure shall be based on the methods listed below. 

Once the vessel has been decontaminated, the certifying professional engineer (or his 

qualified representative, will perform the following inspections: 

• Visual inspection of the vessel interior and exterior. Criteria for cleanup shall be the 
removal of all visible hazardous wastes and hazardous waste residues from the vessel. 
To be acceptable, the tanks must be visibly clean and dry. 

• Volatile Organic Vapors - Using an HNu photoionization detector, the atmosphere 
inside the tank will be analyzed for total volatile organic vapors. The HNu will be 
calibrated using isobutylene calibration gas to read in parts per million (ppm) for the 
appropriate compound, i.e., 1,1,1-trichloroethylene, toluene, etc., based on the 
previous content of the tank. Calibration procedures will be in accordance with the 
manufacturer's instructions, a copy of which is presented in Appendix E. A 10.2 
electron volt lamp shall be utilized, providing sufficient ionization energy for volatile 
compounds handled at this site. Total volatile organic vapor concentrations will be 
acceptable when readings of equal to less than the ambient background 
concentrations are reliably measured inside the vessel. Background readings are 
expected to be on the order of 0.2 ppm to 1.0 ppm for this facility. If ambient 
background concentrations exceed 1.0 ppm, or if interference due to humidity in 
excess of 85 percent are encountered, the test will be repeated when weather 
conditions allow. 

• Explosive Vapors - The atmosphere inside the tank will be monitored using an 
explosive vapor/gas detector which directly measures the lower explosive limit (LEL) 
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in percent. LEL concentrations acceptable for closure will be no greater than zero 
(0) percent. 

• For vessels which fail to meet the above closure criteria after initial cleaning, the 
decontamination procedure will be repeated until those vessels meet the criteria. 

Baker/TSA believes that the above listed closure criteria are sufficient and appropriate 

considering the characteristics of the managed wastes and the future uses of these 

vessels, i.e., for the storage of additive raw materials and products. Visual observations 

will be sufficient to determine whether solid residues containing metallic pigments have 

been removed and the volatile organic vapor scan and explosive vapor scan will be 

sufficient to establish that the tanks no longer contain volatile organic compounds. 

These criteria are also sufficient and appropriate to establish decontamination of the 

tanks prior to their future use. 

Container Storage Area and Concrete Surfaces 

The container storage area includes a concrete slab measuring 55 feet wide by 60 feet 

long (under roof) and an adjacent portion of the concrete slab measuring 25 feet wide by 

45 feet long (with no roof). Decontamination of this area and any other concrete 

surfaces within the hazardous waste management unit boundaries, will be performed by 

manually scraping and brushing of the surface until it is visibly clean and free of 

hazardous waste and/or hazardous waste residue. If the concrete surfaces cannot be 

cleaned of all visible hazardous waste and/or residue, sandblasting of the affected 

surface(s) will be performed. All solid materials, including sandblasting grit, if used, will 

be collected, containerized and managed as hazardous waste. 

Any sand blasting activities will be accompanied by dust/airborne solid control, such that 

no solid . materials will be allowed to be wind blown to areas outside the physical 

boundary of the hazardous waste management unit. These measures will include the 

erection of fiber reinforced plastic sheet barriers, constructed to enclose the work area. 

Incidentally spilled or wind carried solids or grit will be manually shoveled or vacuumed 

up, containerized and managed as hazardous wastes. 



-14-

Container Storage Area Closure Criteria 

The Container Storage Area and other concrete surfaces will be considered clean based 

on the visual inspection of the professional engineer. Acceptable decontamination will 

require the removal of all visible hazardous waste and hazardous waste residues. Each 

surface mu~t be clean and dry, prior to acceptance. Considering the chemical and 

physical characteristics of the wastes managed at the facility, Baker/TSA believes that 

these procedures are adequate to ensure decontamination appropriate for the storage of 

containerized products and raw materials. 

Pipes, Pumps, Filters. Etc. 

A total of approximately 300 feet of one-inch diameter, 2,600 feet of two-inch diameter 

and 1,050 feet of three-inch diameter schedule 40 steel piping will be cleaned and 

decontaminated under this closure plan. Included are numerous gate valves and fittings 

(unions, elbows, tees, nipples, bushings, caps, plugs, etc.). Other appurtenant equipment 

to be decontaminated includes rotary pumps (total of 16), filters (total of 10), one 

Gorator particle size reducer and three heat exchanger units. With the exception of 

approximately 150 feet of piping between the unloading ramp # 1 unloading pump and 

Unit B, all piping and appurtenant equipment are located above ground. The single 

buried pipe trends beneath the reclaim product tanks and their concrete slab foundation. 

Decontamination of this equipment will be performed by first purging all liquids and 

loose solid materials from the lines using compressed nitrogen available on site. 

Currently, little or no free liquids or solid materials are present in the piping system. 

Once this is done, all piping will be systematically disassembled and each section of pipe 

will be manually swabbed clean using a shaft-mounted cotton (or other effective 

material) swab. All pumps and filtering units, as well as the Gorator, will be 

disassembled and manually cleaned, with particular care given to the wetted surfaces 

formerly in contact with the hazardous waste. Any and all residues generated during 

these activities will be collected and disposed of as hazardous waste. Some equipment, 

including approximately 100 feet to 200 feet of piping, contain solidified materials and 

will not be practical to clean. All appurtenant equipment which cannot be cleaned of 

hazardous waste and hazardous waste residue, will be disassembled, cut as necessary and 

disposed of as hazardous waste. 
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The 150' of three-inch schedule 40 steel pipe which runs underground from unloading 

ramp # 1 to storage tanks in Unit B will be closed by first purging the line with nitrogen 

to remove any remaining liquid. This will be followed by mechanically swabbing the line 

until clean and testing the integrity of the line by pressurizing it with nitrogen. If the 

integrity test indicated the piping is tight (not subject to measurable leak down over a 30 

minute period), both ends of the pipework will be capped. If the integrity test fails, the 

length of pipe will be sealed with a portland type 1 cement grout. 

App.trtenant f4Uoment ClOSLUe Criteria 

Upon completion of cleaning operations described above, and periodically during the 

cleaning process, the professional engineer or his qualified representative will visually 

inspect the work. Acceptance of closure will be based on the following criteria: 

• Visual Inspection - All equipment must be clean and free of all hazardous waste and 
hazardous waste residues. 

• Volatile Organic Vapors - All equipment, including the interiors of the disassembled 
piping, will be checked for volatile organic vapors as described in the section 
pertaining to·vessel decontamination. Measurement criteria for closure shall also be 
the same as for vessels. 

• Explosive Vapors - All equipment will be checked for explosive vapors as discussed in 
the vessel decontamination section. Measurement criteria for closure shall also be 
the same as for vessels. 

SUBSURFACE SOILS AND GROUNDWATERS 

Subsurface conditions at this site are characterized by existing soil and groundwater 

contamination. The lateral extent of contamination is broad in relationship to the 

hazardous waste management units being closed, underlying the fenced boundary of the 

site and areas beyond. Prior to 1975, a variety of wastes were buried at the site. Field 

exploration activities, sampling and analysis have shown that these contaminants are 

associated with the buried wastes on and south of the current facility. 

Based on Baker/TSA's review of information furnished by the facility, the relative 

contribution to subsurface contamination due to active hazardous waste management 

activities is minimal compared to that derived from pre-1975 waste disposal activities. 

This conclusion is based on the following: 
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• Company inspection records for the hazardous waste management units; 

• Storage tank and vessel assessments/certifications (presented in Appendix B and 
Appendix C); 

• The absence of reportable hazardous material spills at the facility; and 

• The overall good condition and maintenance of the hazardous waste management 
units. 

Soils underlying the site to a depth of approximately 15 feet consist of permeable sands. 

Thus, the contaminants in the soil and groundwater are mobile and can migrate with 

groundwater flow. For this reason, any soil decontamination performed in association 

with the closure of active hazardous waste management units would be ineffective due 

to the propensity of such areas to be recontaminated by surrounding soils and 

groundwater. 

In order to manage sites such as this, the Comprehensive Environmental Response, 

Comper:.sation and Liability Act (CERCLA) was legislated enabling the creation of a 

"Superfund" mechanism. In addition to the expected ineffectiveness of potential 

remedial measures which might be taken with respect to the active hazardous waste 

management units at this site, the selection of cleanup criteria for closure, the separate 

development of remedial measures and all activities of this nature will unnecessarily 

duplicate the efforts currently underway under CERCLA. The present CERCLA 

activities schedule calls for the remedial investigation to be released in the near future 

and the feasibility study to be completed in early 1991. For these reasons, the selection 

of cleanup criteria,· soil/groundwater sampling and soil/groundwater cleanup and plans 

for post-closure care have been omitted from this closure plan at this time. 

SCHEDULE FOR CLOSURE 

American Chemical Service must treat, remove or dispose of all hazardous waste in 

accordance with the approved closure plan within 90 days after the approval of the 

closure plan by IDEM. Closure activities must be complete within 180 days after 

approval of the closure plan. A schedule for closure which meets these and other 

applicable requirements is presented in Table 3. 
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AJR EMISSIONS 

Little waste remains in inventory at American Chemical Service. In addition, the 

majority of this material has already been containerized. With the exception of 

hazardous waste derived fuel, only the solid, essentially dry residues remain in the 

storage units. Thus, sand blasting, if performed, in the container storage area and on 

other concrete surfaces, is anticipated to be the only closure process with significant 

potential to general air emissions. If generated, such emissions are anticipated to be 

particulate in nature. 

Such emissions will be controlled during closure by erecting temporary shelters 

constructed of fiber reinforced plastic- sheeting, with such dust generating activities to 

be performed inside. If such measures prove to be inadequate, as evidenced by visible 

dust or particulate emissions outside the work area, such activities will be halted until 

effective controls are in place. 

DESCRIPTION OF EQUIPMENT CLEANING 

All tools and equipment which become contaminated during closure will be thoroughly 

cleaned and decontaminated upon completion of closure. These activities will be 

performed on a large sheet of four-mil polyethylene plastic in order to facilitate 

collection and disposal of any resultant residues as hazardous waste. 

PERSONNEL SAFETY AND FIRE PREVENTION 

Closure activities specified in this plan will be performed in accordance with the "Site 

Safety and Health Plan for Operations Conducted under the Resource Conservation and 

Recovery Act of 1976 (RCRA)", developed by American Chemical Service, Inc. based on 

the requirements of the Occupational Safety and Health Administration, 29 CFR, Part 

1910. Details of this plan are presented in Appendix D. Elements included in this plan 

are as follows: 

• Key Personnel; 

• Task Risk Analysis; 

• Employee Training Program; 

• Personnel Protective Equipment; 
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• Medical Surveillance Program; 

• Air Monitoring Program; 

• Site Control Measures; 

• Decontamination Procedures; 

• Standard Operation Procedures; 
/ 

• Contingency Plan; and, 

• Confined Space Entry Procedures. 

This plan was prepared by American Chemical Service. Baker/TSA makes no 

representation as to the effectiveness, appropriateness nor completeness of health and 

safety measures outlined therein. 

CLOSURE CERTIFICATION 

Upon completion of closure activities, American Chemical Service and an independent 

Indiana Registered Professional Engineer who is not an employee of American Chemical 

Service or its affiliates, will certify that closure has been performed in accordance with 

the requirements of the approved closure plan. Certification by both the owner/operator 

and independent engineer will be transmitted to the IDEM within 60 days after 

completion of closure and no more than 240 days from the date of closure plan approval. 

Together with certification of closure, a closure documentation report shall be 

submitted. This report will include. 

• The volume of waste and waste residue removed; 

• A description of the method of waste handling and transport; 

• Waste manifest numbers or copies of manifests from the removal of waste and waste 
residues; 

• A description of the sampling and analytical methods used; 

• A chronological summary of closure activities and costs involved; 

• Photo documentation of closure; and, 

• Tests performed, methods and results. 

----------------------- ---

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

----



ll 
I 

l·j 

It 
1-J 

IJ 
l:t 
l'j 

1:1 
I 1.1 

l;i 
11 
II 
I_ I 
II 
1.1 

l'l -; 

-19-

STATUS OF FACILITY AFTER CLOSURE 

Following closure, the facility will generate hazardous waste and store more than 1,000 

kg/month for less than 90 days. 

CERTIFICATION REGARDING POTENTIAL RELEASES FROM SOLID WASTE 
MANAGEMENT UNITS 

In accordance with the requirements of the Hazardous and Solid Waste Amendments of 

1984, American Chemical Service has completed and signed the required certification 

form. This form is provided in Appendix F. 

COST FOR CLOSURE 

An estimate of costs associated with closure, considering the current condition of the 

facility, is presented in Table 4. Information as to financial assurance for closure is 

presented in Appendix G. 
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TABLE 1 

DESCRIPTION OF WASTE MANAGEMENT UNITS TO BE CLOSED 
AMERICAN CHEMICAL SERVICE, INC. 

GRIFFITH, INDIANA 

LEGEND KEY FOR CHEMICAL NAMES 

Chemical ., 

Methylene Chloride, 1,1,1 Trichlorethylene 
Trichlorethylene, Perchloroethylene 

Acetone, methanol, methyl ethel ketone, isopropyl alcohol, toluene, hexane, 
methyl isobutyl ketone, butyl acetate, xylene mineral spirits, butyl cellosolve, 
butanol, ethyl acetate 

All of the above, chlorinated not over 2096 of the total concentration 

methanol, alcohol, butanol 

Methylene chloride, 1,1,1 trichloroethane, trichloroethylene, perchloroethylene, 
acetone, methanol, methyl ethyl ketone, alcohol, toluene, hexane, methyl 
isobutyl ketone, butyl acetate, xylene, mineral spirits, butyl cellusolve, butanol, 
ethyl acetate 

LEGEND KEY FOR TANK TYPES 

Tank Type 

Vertical on legs on a concrete slab 

Vertical with a flat bottom on a concrete slab 

Vertical with a flat bottom on a slag foundation 

Horizontal on saddles 

LEGEND KEY FOR UNIT OF MEASURE CODES 

Chemical 

Gallons 
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UNIT A CONTAINER STORAGE AREA AND APPURTENANT EQUIPMENT 

AMERICAN CHEMICAL SERVICE, INC. 
GRIFFITH, INDIANA 

.. 
Unit of 

Process Capacity Chemical 
Item Description Measure 

Code (gallons) 
Code 

Name(s) 

Container Drum unloading dock and container storage area 55' W x 60' SOl 16,500 G c, d, e 
Storage L, ~Ius an area 25' W x 45' L 

Area 

Tank 20 Stainless steel tank, on legs, 5.5' dia x 5.5' ht S02 1,000 G c 

APPURTENANT EQUIPMENT IN AND ASSOCIATED WITH RCRA UNIT A- CONTAINER STORAGE AREA: 

1. Pumps 
a. Tank 20 transfer pump used for transfer of drum unloaded material to Unit C. 
b. Drum unloading pump used for transfer of material from Unit A drums to Units Band C. 
c. Tank 20 to tank 20 transfer pump. 

2. Filters 
a. Filter #1 associated with drum unloading pump located in Unit A. 
b. Straining bin used for solids removal, associated with tank 20. 

3. Piping• 
a. Piping for transfer from drum unloading pump to Unit B, 2" dia x 250' total length. 
b. Piping for transfer from drum unloading pump to Unit C, 2" dia x 50' total length. 
c. Piping for transfer from tank 20 transfer pump to Unit C, 2" dia x 250' total length. 

•Piping is schedule 40 iron and includes gate valves and fittings (unions, elbows, tees, nipples, bushings, caps, plugs, etc.). 

/ 

-r· 

Reference 
:Waste 
I Period of Use Line on 
pode(s) Part A 

·j i 

0001, FOOl, 1982 · Present 3 
F002,F'003, F005 

: ·. 
. I, 

··o~OI. FOOl, 1981 ·Present 1 
FOO~,F003, F005 
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Tank 
Description 

Numb~r Tank Dimensions -Item .. Type (feet) 

116 . Tank a 12' dia x 12' ht 

117 Tank a 12' dia X 12' ht 
; 

118 Tank a 12' dia X 12' ht 

119· Tank a 12' dia x 12' ht 

120 Tank a 9' dia x 12' ht 
.. 

121 .. Tank a 10' dia X 18' ht 

122. Tank a 10' dia x 18' ht 

123 Tank b 10' dia x 33' ht 
' 

124 ' Tank b 10' dia x 33' ht 

125 Tank b 10' dia x 33' ht 

126 . Tank b 10' dia x 33' ht 

1A Tank a 6.5' dia x 1 0' ht 

1B - Tank a 6.5' dia x 1 0' ht 

1002~· Tank c 10.5' dia x 18' ht .. _ 

TABLE 1 (continued) 
UNIT B RECLAIM CRUDE TANK FARM 
AMERICAN CHEMICAL SERVICE. INC. 

GRIFFITH. INDIANA 
- ----

Unit of 
Process Capacity 

Measure 
Code (gallons) 

Code 

S02 10,800 G 

S02 10,800 G 

S02 10,800 G 

S02 10,800 G 

S02 6,000 G 

S02 10,500 G 

S02 10,500 G 

S02 19,500 G 

S02 19,500 G 

S02 19,500 G 

S02 19,500 G 

S02 2,750 G 

S02 2,750 G 

S02 11,000 G 

Chemical 
Name(s) 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

d 

APPURTENANT-EQUIPMENT IN AND ASSOClA TED WITH RCRA UNIT B- RECLAIM CRUDE STORAGE TANK FAR.~: 
1. Pumps 

a. Crude charge pumps (2), used for charging crude from Unit B to reclaim Area D (solvent recovery stills). 

Vf~te 
Code{s) 
--

- i 
I 

D001,·~~03, F005 
' ' 

DOOl, F~03, F005 

D001,-FQ03, F005 

DOOl, F003, F005 

D001, F~03, F005 

D001, F003, F005 

DOOl, F003, F005 

D001, F903, F005 
I 

D001, F003, F005 
I 

D001, F003, F005 

D001, F~03, F005 

0001, 1?003, F005 

D001, F003, F005 
I 

F003 

b. Waste unloading pump at unloading ramp #1, used for unloading \~ast.e (crude) from tanker trucks for storage in Unit B tanks. 
c. Waste unloading pump at unloading ramp #2, indicated in Figure 4, \vas never installed. 
d. Boiler fuel pump for transfer of hazardous waste derived fuel from tank 1002 to boiler. 

2. Filters ' 
a. Filter at unloading ramp #2. used to fllt.er solids from waste (crude).unloaded from tanker trucks. prior to storage in L'nit B tanks. ' 

b. Filter at unloading ramp #2, indicated in Figure 4, was never installed. 
3. Piping* . ~' 

a. Piping for charging crude from L' nit B to solvent recovery stills in 'C nit D, 2" dia x 500' in total length. 

Period ofUse 

1982 - Present 

1982 - Present 

1982 - Present 

1982 - Present 

1981 - Present 

1981 - Present 

1981- Present 

1978- Present 

1978 - Present 

1978- Present 

1978- Present 

1981 - Present 

1981 - Present 

1986-Present 

b. Piping for transfer of crude from Unit B tanks to crude charge pumps, 2" dia x 800' in total length. ; 
c. Piping for transfer of crude from unloading pump at unloading ramp# 1 to storage in Unit B tanks, 2" dia x 400' in total length, 3" Dia x 150' in total length. 
d. Piping for transfer of hazardous waste derived fuel from tank 1002 t{) boiler. . ' 

*Piping is schedule 40 iron and includes gate valves and fittings (unions, elbows, tees, nipples, bushings, caps, plugs, etc.). 
••Tank 1002 is physically separate from the Unit B Reclaim Crude Tank Farm, but is inspected together with this unit during routine operations. 

Reference 
Line on 
Part A 

- 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
-

1 
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TABLE 1 (continued) 
. __ llNITCINJECTANTSTORAGETANKFARM 

AMERICAN CHEMICAL SERVICE, INC. 
GRIFFITH, INDIANA 

Unit of 
-' 

Tank Process· Capacity 
Measure Chemical 

Number Tank Dimensions Code (gallons) Name(s) Item 
Type (feet) Code 

202 Tank c 10.5' dia x 29' ht S02 18,000 G c 

203 Tank c 10.5' dia x 27' ht · S02 16,000 G c 

204 Tank c 10.5' dia x 27' ht S02 17,000 G c 

205 Tank c 1 0.5' dia x 29' ht S02 18,000 G c 

206 Tank c 10.5' dia x 27' ht S02 17,000 G c 

210 Tank c 12' dia x 27.3' ht S02 23,000 G c 

211 Tank c 12' dia x 27.3' ht S02 23,000 G c 

212 Tank c 12' dia x 29' ht S02 24,000 G c 

APPURTE~ ANT EQt;IPMENT IN AND ASSOCIATED WITH RCRA UNIT C - INJECTANT STORAGE TANK FARM: 
1. Pumps · 

a. Waste unloading pumps (2) for unloading waste from tank trucks into Unit C tank storage. 
b. Injectant transfer pump for transfer of injectant between tanks in Unit C. , 
c. Injectant loading pump for transfer of injectant to railroad tank cars located at south railroad siding. 

2. Particle Size Reducer 
a. Gorator for particle size reduction of injectant stored in Unit C. 

3. Piping* 

Waste 
·codc(s) 

·, 

DOOl,FOOl, 
F002,:F003, F005 

D001, FOOl, 
F002,;F003, F005 · 

DOOl, FOOl, 
F002, F003, F005 

DOOl, FOOl, 
F002,· F003, F005 

Dbpl, FOOl, 
F002; F003, F005 

D001, FOOl, 
F002; F003, F005 

D001, FOOl, 
F002, F003, F005 

D001, FOOl, 
F002; F003, F005 

a. Piping for transfer of injectant from the loading pump to railroad tank cars located at south railroad siding, 3" dia x 600" totallerigth. 
b. Piping between injectant storage tanks and loading pump, 3" dia x 150' in total length, 2" dia x 250' in length. ' 
c .. Piping from injectant unloading pumps (2) to injectant storage tanks in Unit C, 3" dia x 150' total length, 2" dia x 1 00' total length. 

4. Filters 
a. Filters (4), located at unloading ramp #3, used for filtering injectant as it is unloaded. 
b. Filter for injectant pre-load. 
c. Filters (2), basket type, for injectant loading. 

*Piping is schedule 40 iron and includes gate valves and fittings (unions, elbows, tees, nipples, bushings, caps, plugs, etc.). 

Reference 
Period of Use Line on 

Part A 

1977- Present 1 

1977- Present 1 

1977- Present 1 

1977 - Present 1 

1977- Present 1 

1977- Present 1 

1977- Present 1 

1981- Present 1 



1-l 
11'-... 

I_ -,L __ 

II 
II 
II 
11 

11 

11 
IJ 
11-

II 
II 
'I 

It-- -.. 
. I 
·-.___/· 

TABLE 1 (concluded) 
UNIT D SOLVEN't:RifCLAMAliON FACILITY AND APPURTENANT EQUIPMENT 

AMERICAN CHEMICAL SERVICE, INC. 
GRIFFITH, INDIANA 

' 
Unit of ' 

Still Process Capacity Chemical -!Waste 
Description Measure 

Number Code (gallons) 
Code 

Name(s) pode(s) 

1 Solvent recovery still, 6' dia x 28' ht, on legs T04 5,500 G e DOOl, FOOl, 
F002,F003, F005 

2 Solvent recovery still, 6' dia x 28' ht, on legs T04 5,500 G e DOOl, FOOl, 
F002,F003, F005 

3 Solyent recovery still, 5' dia x 24' ht, on legs T04 3,500 G e DOOl,FOOl, 
F002,F003, F005 

7 Solvent recovery still, 7.5' dia x 24' 1, on saddles T04 5,500 G e DOOl, FOOl, 
F002,F003, F005 

APPURTENANT EQUIPMENT IN AND ASSOCIATED WITH RCRA UNIT D- SOLVENT RECLAMATION FACILITY: 

l_ Pumps 
a. Residue pump used for transfer of distillate residues to tank storage in Unit C. 
b. #1 still recirculation pump used for circulating crude material during distillation inside solvent recovery &till #L " ' 
c. #2 still recirculation pump used for circulating crude material during distillation inside solvent recovery still #2. 
d. #3 still recirculation pump used for circulating crude material during distillation inside solvent recovery still #3. 

2. Heat Exchangers 
a. #1, #2 and #3 stills are equipped with heat exchangers on their respective recirculation systems. 

3. Piping* 
a. Piping transfer of distillate residue from solvent reclaim facility (Unit D) to tank storage in Unit C, 3" dia x 500' total length. 
b. Piping for transfer of hazardous waste derived fuel from Unit D to tank 1002, 2" dia x 200' total length. 
c. Piping for recirculation within solvent recovery stills, 3" dia x 200' total length, 

*Piping is schedule 40 iron and includes gate valves and fittings (unions, elbows, tees, nipples, bushings, caps, plugs, etc.). 

Reference 
Period of Use Line on 

Part A 

1977 - Present 2 

1977- Present 2 

1977 - Present 2 

1981 .,_Present 2 
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TABLE 2 
INVENTORY OF HAZARDOUS WASTE 

CURRENTLY ON SITE 

Description Volume 

Hazardous Waste Derived Fuel 

a. Industrial boiler fuel 10,000 gallons 
b. Che m fuel {liquid) 10,000 gallons 
c. Chern fuel (solid) 350 6-gallon pails 
d. ·Kiln Fuel (solid) 10 55-gallon drums 

Miscellaneous Hazardous Wastes 

a. General maintenance and "housekeeping'' 10 yd3 

solids (soil and sand) 15 yd3 

b. Equipment scrap (solid) 



TABLE 3 
SCHEDULE OF CLOSURE ACTIVITIES 

Activity 
Elapsed Time 

(Days) 

IDEM approval of closure plan received by American Chemical 0 
Service 

Initiate removal of waste inventory for off-site treatment/disposal 14 
and initiate burning of waste-derived fuel in on-site industrial 
boiler* 

Initiate tank, vessel, container storage area and appurtenant 28 
equipment decontamination* 

Complete removal and treatment/disposal of hazardous wastes* 90 

Complete tank, vessel, container storage area and appurtenant 160 
equipment decontamination* 

Final facility inspection by professional engineer* 180 

Professional engineer certifies closure 240 

* Indicates that the independent engineer or his qualified representative will be 
periodically present at the facility. 
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TABLE 4 
CLOSURE COST ESTIMATE 

I. Decontamination Costs: 

A. Tanks and Vessels: 

I). She Preparations Prior to Waste Removal: 

a) 27 Tanks and Vessels @. 2 hrs/unit = 54 manhours 
b) Materials @. $50.00/unit = 

2) Removal of Waste and Waste Residues Inside Tanks and Vessels: 

a) 27 Tanks and Vessels @. 8 hrs/unit = 216 manhours = 
b) Packaging Waste Removed @. 1 hr/unit = 27 manhours = 
c) Materials @. $25.00/unit = 

3) Post Decontamination Inspection: 

27 Tank and Vessels @. $100/unit = 

Subtotal: 

B. Container Storage Area and Concrete Surfaces: 

1) Scraping Concrete Surfaces = 40 manhours = 
2) Packaging Scraped Solids = 4 manhours = 
3) Sandblasting Concrete Surfaces = 40 hours = 

(Note - Only surfaces which require sandblasting 
decontamination as specified by the 
professional engineer.) 

4) Portable Sandblasting Barrier= 
5) Packaging Sand From Sandblasting = 20 manhours = 
6) Post Decontamination Inspection 

Subtotal 

C. Pipes, Pumps, Filters & Etc.: 

1) Pipe Disassembly and Swabbing = 30 manhours 
2) Pipe Decontamination Materials= 
3) Packaging Solids Residues From Piping = 8 manhours 
4) Pump Disassembly and Cleaning - 16 units 

@. 4 mahours per unit = 64 manhours 
5) Pump Decontamination Materials = 
6) Packaging Solids Residues From Pumps = 4 manhours 
7) Filters Disassembly and Cleaning- 10 units 

@ 2 manhours per unit = 20 manhours 
8) Filters Decontamination Materials = 
9) Packaging Solids Residues From Filters - 4 manhours 
10) Gorator Disassembly and Cleaning- 4 manhours 
11) Gorator Decontamination Materials= 

$ 3,024.00 
$ 1,350.00 

$ 12,096.00 
$ 1,458.00 
$ 675.00 

$ 2, 700.00 

$ 21,303.00 

$ 2,240.00 
$ 224.00 
$ 4,800.00 

$ 1,000.00 
$ 1,120.00 
$ 400.00 

$ 9, 784.00 

$ 4,480.00 
$ 500.00 
$ 448.00 

$ 3,584.00 
$ 200.00 
$ 224.00 

$ 1,120.00 
$ 200.00 
$ 224.00 
$ 224.00 
$ 50.00 



12) Packaging Solids Residues From Gorator = (1 manhour) = 
13) Heat Exchanger Disassembly and Cleaning- 3 units 

@ 4 manhours per unit = 12 manhours = 
14) Heat Exchanger Decontamination Materials 
15) Packaging Solids Residues From Heat Exchangers = 4 mahours = 
16) Miscellaneous Equipment Cleaning= 10 manhours 
17) Miscellaneous Equipment Decontamination Materials= 
18) Packaging Solids Residues From Miscellaneous Equipment = 

4 manhours = 
19) Post Decontamination Inspection: 

a) Piping 
b) Pumps 
c) Filters 
d) Gorator 
e) Heat Exchangers 
f) Miscellaneous Equipment 

Subtotal 

II. Hazardous Waste Inventory Disposal Costs 

A. Hazardous Waste Derived Fuel: 

1) Distillate Boiler Fuel (liquid)- 10,000 gals 
2) Chern Fuel (liquid) - 10,000 gals 
3) Chern Fuel (solid) - 350 pails 
4) Kiln Fuel (solid) - 10 drums 

B. Miscellaneous Hazardous Wastes: 

1) Housekeeping Solids - (soil and sand) - 10 yards 
2) Equipment Scrap (solid) - 15 yards 

Subtotal 

III. Other Costs 

A. Professional Engineer's Certification 
B. Closure Plan Preparation 

Subtotal 

TOTAL: 

Contingency (1096) 

Grand Total 

$ 56.00 

$ 672.00 
$ 200.00 
$ 224.00 
$ 560.00 
$ 200.00 

$ 224.00 

$ 1,000.00 
$ 300.00 
$ 500.00 
$ 100.00 
$ 300.00 
$ 1,000.00 

$ 16,790.00 

$ 2,500.00 
$ 2,500.00 
$ 5,950.00 
$ 3,000.00 

$ 4,000.00 
$ 6,000.00 

$ 23,950.00 

$ 5,000.00 
$ 30,000.00 

$ 35,000.00 

$106,827.00 

$ 10,682.70 

$117,509.70 
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CLOSURE COST ASSUMPTIONS 

A. Waste Solids and Residues Remaining in the Tanks, Vessles, Concrete Surfaces, 
Pipes, Pumps, Filters and etc. Total the Following: 

Volume Disposal Cost 

1. 350 Pails· (Chern Fuel Solid) $ 5,950.00 

2. 10 Drums (Kiln Fuel Solid) $ 3,000.00 

3. 10 Yards (Soil and Sand) $ 4,000.00 

4. 15 Yards (Equipment Scrap) $ 6,000.00 

B. Labor costs will be $14.00 per hour with an overhead factor of 30096. The rate 
will be $56.00 per hour for ACS facility personnel to perform closure activities. 
This rate can also be applied to outside contractors in the event ACS personnel 
are not available. 

C. Sandblasting costs including personnel amounts to $120.00 per hour. 

D. Labor costs for independent inspections and professional engineer certification 
are based on Baker/TSA 1991 labor rates. · 
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SCALE 1:24000 
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=::<==:3=::E==3:::=oi=================================il MILE 
1000 0 

HIGHLAND, IND. 
41087-E4-TF-024 

1968 
PHOTOREVISED 1986 

DMA 3567 Ill SW- SERIES V851 

1000 2000 3000 4000 5000 6000 7000 FEET 

CONTOUR INTERVAL 5 FEET 
NATIONAL GEODETIC VERTICAL DATUM OF 1929 

FIGURE 1 
REGIONAL SITE LOCATION 

AMERICAN CHEMICAL SERVICE, INC. 
GRIFFITH, INDIANA 

-
~- ~ ~ -

~----- ....._ 

NORTH 

-· -~~·· Baker 
.n.9·~·. . 
. . -

Baker/TSA, Inc. 



NOTE; Aerial photograph taken summer, 1989. 

------
FIGURE 2 

AERIAL OVERVIEW OF' 
AMERICAN CHEMICAL SERVICE, INC. 

GRIJ.lJ.liTH, INDIANA --- -··-- - - -
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1. SIT£ PLAN DESCRIP110f!: 1HAT CERTI>.IN 'TRACT OR PARC£1. OF LAND TOGETHER WITH ;,c;:: 
ILlPROVEMENTS LOCATE;) TH£REON, WiTH THE PRIVILEGES At<O APPURTENANC£S THER::-J~TC 
BELONGING AND APPERTAINING AT GRIFFITH. LAKE· COUNT'f, INDIANA. BEING THE SAl.!~ 
SURVE'1' AFFlXED TI-lERETO, DATED OCTOBER 10, 1967 AND RECORDED OCTOBER 30, 1967, 
IN DEED RECORD 1359, PAGES 261,262,263 AND 264 IN THE RECORDER'S OFFICE OF 
LAKE COUNTY, INDIANA, MADE BY THE CHESAPEAKE AND OHIO RAILWAY COMPANY, A 
VIRGINIA CORPORA1l01:, TO AMERICAN' CHEMICAL SERVICE. INS., SAID REAL ESTATE 
BEING MORE PAR1lCULARL Y DESCRIBED AS FOLLOWS: PART OF SECTION 2, TOWNSHIP 35 
NORTH, RANGE 9 V.C:S~ OF THE SECCND PRINCIPAL MERIDIAN, DESCRIBED AS BEGINNI1.:;; 
AT A POINT 65 FEET NORTH£ASTERL 'f AT RIGHT ANGUES FROM CENTERLINE OF MAIN 
TRACK OF WABASH SUBDIVISION OF THE CHESAPEAKE AND OHIO RAILWAY AT STA TIOI. 
7944 + 56, SAID POIN1 ALSO BONG.LN THE WESTERLY LINE OF COLFAX AVENUE: 
TI-lENCE NORTH 6~ 53' 30" WE51 PAHALLEL WITH AND 85' FROM SAID CENTERLINE 
OF lolA IN TRACK 761.36 FEET TO A POINT OPPOSITE S1A TIDN 7925 + 17.36; THENC:: 
NORTH 25 06' 30" EAST AT RIGHT ANGLES FROM SAID CENit.RLINE OF MAIN TRACK 5C: 
FEET TO A POINT; THEtlCE SOUTH 6'1 53' JO" EAST PARALLD. \'liTH AND 585 f'EET 
FROI.I SAID CENTERLINE OF MAIN TRACK. 761.36 FEET TO A POIN1 IN THE SAID 
WESTERLY UNE OF COLFAX AVENUE OPPOSITE STATION 7944 + 56; THENCE SOUTH 25 
06' JO" WES1 ON SAID WESTERLY UNE OF COLFAX AVENUE, AT RIGHT ANGLES TOWAR: 
SAJO CENTERLINE OF ~AIN TRACK 500 fEET TO THE POINT OF BEGINNING AND 
CONTAINING 8.74, !.lORE OR l£55. 

2. TANK FARMS, AS IDE1<1ii=IED, HAVE PERIJ.IETER EARTHEN DIK:OD WALLS APPROXJIAA IT~ v 
THREE FEET ABOVE n;;;: SURROUNDING CRAOE. 

5 0 0 N · 3. RETENnoN PONDS, AS IDEN11RED, ARE usED oNLY FOR HEAVY RAIN FALL. AFTER 
· WHICH WATER IS PUI.!?::!l 10 HOLOINii POND. NO S1ANDING WI>.TER IS ALLOWED. 

400N 

300N 

200N 

100N 

4. CATCH BASINS (CB) 0'< YARD DRAINS. FLOW INTO POND. 

5. HOLDING POND AS SHOWN IS 190' X )70' X 10' DEEP, WiTH THE CAPACIT'f' OF 
APROXIMA TEL Y 900,00G GALLONS. 

6. TOPOGRAPHY, AS SHOWN, IS FROM E!fVA T\ONS FURNISHED BY OWNER. 

I 

I 
I 
i 

I 
7. NONE OF TI-lE AREAS SHOWN IN DRAWINGS 51 AND 52 ARE IN FLOODPLAIN AS I 

ESTABLISHED BY U.S. ARMY CORPS OF ENGINEERS AND AS POSTED IN THE TO~ HALl C:t 
GRIFFITH, INDIANA. ' I 

LEGEND: 

fW\ ON SITE WELLS - 4" CASiNG, 200 10 30D FEET DEEP WITH 3 TO 5 HP 
I!V SUBMERGED PUMP. -

I 
I 
I 
I 

-- ACC£55 ROA:lS - MAIN GAT£ - KEYED CON1ROLL£D U010RIZED GAIT (AU"!'C j 
-- CLOSlNG). 

ROAD BEDS - 6 10 B" WITH FlNE TO 1" GRAV'"tl. lf73 

® SANITARY SEWE~ - 12": V.C. PIPE WITH MAN HEADS AS NOTED. 

PROCESS SEWER LINES 4~ 10 6" V.A. 

TANKER U~C.OADING RAM~ 

' 
LOADING A~EA 

UNLOADI~G AREA 

FlRE FlGHt:~G STATIONARY HOSE 61.: FOAM UNITS 

G) 1 1/2" LINE 200' RADIUS 

0 1 1 /2" UtlE 300' RADIUS -

@ 2 1 /2" LIN£ 350' RADIU~ . 

\ 
\ 

\ 
~ e PORTABLE WHEEL DRY CHEl.ll(.AL (\5DI) NOTE: THERE ARE SIX1'1' 201! DRY 

- CHEMICAL HAND EXTINGUISHERS LOCATED ON SITE 

--0QQ-HAZARDOUS WASTE LOCA110NS ( REFER TO DETAILED DRAWINGS ) 

)( X X FENCE LINE 6' HIGH CYCLONE FENCE W/3 STRANDED ARMS OF aARBED 'fl'.=.=_ _, 
FIGURE .3 - Sl-:: MAP. SHOWING FACILiTY CONFIGU~ATIOt. 

----+-----~--AMERiCAN CH~MICAL SERVICE R~ I yARD --+-----+-----i---1----+-- ..-------r------r----------

l----5-t------j------+l-----5-7:-:-.---s-+-l----:s:+l-----s...ll~---~~----\--+-._-,--r--+--- ~-:'-::-LE""'Ifl---',:-'-::-.:"-;-:-' ~:_:~~.:-,~~ ®© ~~ee~~~1 
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TANK OY'"..RFILL .ALARIA SYST. \ 

BUFFE~_-585' TO PROPERiY UNE - / ' 

PHYSICAL BOU:--JDRiES y . ® TRANSFER P\JLil1 . ----../ 
100 GPI.I 

OF·:RCRA /U~ITS I 
j gi.LJ 

28·--: . in§ 

: ;;; ~ r- DRUII UNLOAO ® LOCATION A 
·i· sru:- CRAJLER ~ 5 ! PUIAP-90 GPM 
·' ORUI.I U'ILOA<:l t 15 ). k STRAINER DRUM UNLOADING 

:Joe 
AREA m,o. ,-SUIAP 8ASl.'l W/GRATE 

DOCK 

TOP-100 GAlS 

BUFf1:R 500' TO PROPERTY UNE ----

. CONTAINER STORAGE AREA (CONTAINMENT AREA) 

0 
0 

\i 

1 WASTE STORED IN TH£ CONTAINER 
STORAGE AREA: DOOI, FOOl, F002, 
FOOJ AND F005 - IAAXIIAUII STACK 
2 SKIDS HIGH. IIAXIMUIA QUANI N 200. 

; WASTE STORED IN THE SOUDS CONTAINER 

I STORAGE AREA: 0001 - t.4AX!t.4UI4 STACK 
. 2 SKIOS HIGH. IAAX114UIA QUANITY 200. 
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A 
B. 
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D 
E 
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UNIT SCHEDULE 

I DESCRIPTION r·. SIZE 
I WASTE UNLOAD PUMP r· 9D GPM 
l WASTE UNLOAD PUMP i 90 GPM 
! CRUDE CHARGE PUMP l ~ 90 GPM 
I TRANSFER PUMP i 50 GPM 
· TRANSFER PUMP ' 100 GPM 
'DRUM UNLOAD PUMP 90 GPM 
' TRANSFER PUMP 100 GPM 
! WASTE UNLOAD PUMP 90 GP~A 

i WASTE UNLOAD PUMP 100 GPM 
: 3HP SIDE AGITATOR ! . NA 
I BOILER FUEL FEED PUMP ! 3 GPM 

.. 
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T.N. Micro- .A.pplicotion Services 

AC0004R1 
2846 Vivien Street 
Portage. lndicno. 46368 
(219) 762-5890 

SHEETS 

I@ American 
I s Chemical Service 

P.O_ BOX 190 - GRIFFITH,- I~J 46319 -.-

RCRA UNIT BOUNDRY 

ADDED 9/20/90 
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--- 36" O'<ERHANG rOR 
·.\ .. . TRUCX UNLOADIIJG 

PI1CH 1 IN 12 

= 
·, 

'I 

' I 36" SKIRT (E:IJlTRE P!J!IUe:n:R) I 

i L-------------------- ----------------------------------~ 

a" 1-BEA!.t COLUI.4NS 

12" MAX. CONCRETE 
!I!; BII.C REJNfORC£0 

100 GAL CONCRETE 
\SUMP BASIN 

\ W/GRATE .TOP 

CROSSOVER RAMP 

J6" SKIRT 

7 1/2 H.P. AGlTATOR 

10 CA. GALVANIZED ROOf 

620 I 
MllONG : 

\OUTSIDE WAREHOUSE 
\ DOCX CONCRETE 

~~, ~~~~~~~~Smmmmmmmmmmti~ 
VESSEL 1 

I 
I 
I 

ORUN UNLOADING 
DOCK LEVEL 

SECTION C - C 

LOCATION B (SHT.2) 
SCALE: 1 /2"=2' 

48" II 
'I 
I 

GRADE 

ORUU UNLOADING DOCK IS COVERED WITH Ml A TLANlTC 
PRE-ENGINE£REO a.tETAl STRUCTURE. DESlGN LOADS 
ARE; JO PSr (SI-IOW)· MID 20 PSF (YIIND). IHE ROOF 
ANO SKIRT !.!ETAL IS Z6 GA. GALVANIZED SHEET 

SECTION A- A 
LOCATION A (SHT.2) 
SCALE: 1 "=6' 

I 
--j 

' ' ' ' 
6" STOIJE COVERING/', 

84" 

SECTION 0 - 0 

LOCATION C (SHT.2) 
SCALE: 1 /2"=2' 
SEE NOTE #2 

1 

-..L- SEE NOTE #2 

GRADE 

6" CON_CLR~E:TE~L~:~:==-~~-~-=-=-~-~-~L__~-~-~~=;~~~-= ... =_p=:=~~;~-~-----~-~-~~~:~~~~~~~~P~UJN_P __ 

UNLOAD SPOT 1.A 

f1!; BAG WjREJNFORONG ROO 1 
TO LOCA lTOIJ B 

SECTION 18 - B 

UR #3 
UNLOAD SPOT 2A 

LOCATION A (SHT.2) 
SCALE: 1"=6' 

N, HOSE N, HOSE 

J" UNLOADING 
I-lOSE WilH BUll T-IN 

GROUND CABLE----->-

NOTES: 
1. FOR LOCA TIGNS SEE SHITT 2 
2. ··TYPICAL Eft.P.THEN D'l'1<E WAU WITH A BASE 
. CONS'TRUCTION or CLAY AND COVERED WITH 

6" Of 3/~· STONE. ALL EARIHEN DYKE 
WALLS HAV!. A ROPE FENCE UNE TO 
PREY[l.!T EFRANT TRAmC. 

FROM INJECThNl" BLE:IJDING 
TANKS NO. <10, 211, It 212 

GORATOR 4XJXB CN 
PARlTCLE SIZE REDUCER 
W/MECHANICAL SEAL 

'TRAIACO 1 1/2 X 2 -t----=====-::::JI_J 

TO J" WASTE UNLOAD 
PUI.IP-100 CPI.I 

THIS WASTE UNLOAD FILTERING AREA 
IS UNDER lOGA. GALVANIZ£0 ROOF. 

DETAIL 1 
LOCATION C (SHT. 2) 
SCALE: 1/2"=2'2-1/2" 

E:IJD SUClTON PUI.4P 
3600 RPa.t W/DOUBLf 

lllECHANICAL SEAL 

NOTE: THIS INJECTANT. PUI.IPINC 
STATION IS UNDER 10 CA. 
GALVANIZED ROOF. 

TO 211 OR 212 TANK.._-*-+~'--_.. TO N210 lANK 

L---.. TO INJECTANT LOADING SPOT LA#l 

DETAIL 2 
LOCATION C (5HT.2) 
SCALE: 1/2'=2' 

FIGURE 6 - RCRA UNIT CONSTRUCTIOr~ DETAILS 

"' u ;:; 
c ~ 

i 
G> E 
u ~ 
> I 
I.,_ 0 
Q) 0> 

Vl 

0 
u 

E 
Q) 

__c 
u 
c 
0 
u 
\,_ 

Q) 

E 
<( 

~ <( I 

I 
I 
I 
I 

I 



., 

I 
i 

I 
I, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I! 



II 
IJ __ -
II 
I:J 

I] 
11 J 

1·, J 
It 
II 
1·1 
l_j 

IJ 
IJ 
IJ 
1_.) 

1_.1 

l "j 
:! 

•• 1 
I 

i It 

Unit A - Container Storage Area, 
viewed from south. 

Unit B- Reclaim Crude Tank Farm, 
viewed from south . 

Figure 7 - Photographs 
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Unit B- Reclaim Crude Tank Farm, 
viewed from north. 

Unit B - Unloading Ramp # 1 

Figure 7 - Photographs 
Page 2 of 5 
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Unit C - Injectant Storage Tank Farm, 
viewed from east. 

Unit 8- Solids Inventory Removal From Tank 212. 

Figure 7 - Photographs 
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Unit C - Interior Area, 
viewed from south. 

Unit C - Unloading Ramp #3, from east. 

Figure 7 - Photographs 
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Unit D - Reclaim Facility, 
viewed from east. 

Tank # 1002 - Viewed from north. 

Figure 7 - Photographs 
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APPENDIX A 

1) ORIGINAL PART A PERMIT APPLICATION 

2)•:QCTOBER 2l, .1987 REvisiON TO PARTAPERMrr-APPLICATION 
/ ·:. : .• ·.- . ·· .. :.:_,; .. -:.. -, - .... 

3) : DECEMBER.10, ·1987:·REVIsiON To PART:A-PERMrr APPLICATION 
. -~ o)(CURRENTLY IN· EFFECT) .• ' . ·> · . 
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UNITED STATES 
ENVIRONMENTAL PROTECTION AGENCY 

Mr. James Tarpo, President 
American Chemical Service, Inc. 
420 S. Co 1 fax 
Griffith, I~diana 46319 

REGION V 

230 SOUTH DEARBORN ST. 

CHICAGO, ILUNOIS 60604 

RE: Interim Status Acknowledgement USEPA ID No. IND016360265 
FACILITY NAME: American Chemical Service, Inc. 

Dear Mr. Tarpo: 

REPLY TO ATTENTION OF: 

RCRA ACTIVITIES 

This is to .acknowledge that the U.S. Environmental Protection Agency {USEPA) 
has compieted processing your Part A Hazardous Waste Permit Application. It 
is the opinion of this office that the information submitted is complete and 
that you~ as an owner or operator of a hazardous waste management facility, have 
met the requirements of Section 3005(e) of the Resource Conservation and Recove~ 
Act (RCRA) for Interim Status. However~ should USEPA obtain infqrmation 'rlhich 
indicates that your application was incomplete or inaccurate, you may be requested 
to provide further documentation of your claim for Interim Status. Our opinion 
will be reevaluated on the basis of this information. 

As an owner or operator of a hazardous waste management facility, you are required 
to canply with the interim status standards as prescribed in 40_~fR Parts 122 and 
265~ or with State rules and regulations in those States which have .been authorized 
under Section 3006 of RCRA. In addition, you are reminded that operating under 
interim status does not relieve you from the need to comply with all applicable 
State and local requirements. 

The printout enclosed with this letter identifies the limit(s) of the process 
design capacities your facility may use during the interim status period. This 
information was obtained frc~ your Part A Permit application. If you wish to 
handle new wastes, to change processes, to increase the design capacity of existing 
processes, or to change ownership or operational control of the facility, you may 
do so only as provided in 40 CFR Sections 122.22 and 122.23. 

As stated in the first paragraph of this letter, you have met the requirements 
of 40 CFR Part 122.23; your facility may operate under interim status until such 
time as a permit is issued or denied. This will be preceded by a request from 
this office or the State (if authorized) for Part B of your application. Please 
contact Arthur Kawatachi of my staff at (312) 886-7449, if you have any questions 
concerning this letter or the enclosure. 

Enclosure 
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FACILITY NAME 
AI'-4ERirAt'l CHnqcAL. SERVICE !tiC. 

FACILITY OPERATOR 
AMERICAN CHE~ICAL SERVICE INC. 

FACILITY OWNER 

A~EPICAN CHEMICAL SE 0 VICE INC. 

FACILITY LOCATION 

420 scr. COLFAX · 
GRIFFITH, PI 46319 

PROCESS CODE 

T04 
502 

DESIGN CAPACITY 

50000.00000 
300000.00000 

EPA ID NUMBER 
IND016360265 

UNIT OF MEASURE 

!! 
G 

---------- KEY --------------------------------------------------------------
PRO- APPROPRIATE * 
CESS UNITS OF * UNIT OF 

PROCESS CODE MEASURE * MEASURE CODE 
-------------------------------------------------- * ---------------------STORAGE: * GALLONS G ------- * LITERS L 
CONTAINER SOl G or L * CUBIC YARDS y 
TANK S02 G or L * CUBIC METERS c 
WASTE PILE S03 Y or C * GALLONS PER DAY u 
SURFACE IMPOUNDMENT S04 G or L * LITERS PER DAY v 
Dl SPOSAL: * TONS PER HOUR 0 -------- * METRIC TONS/HOUR w 
INJECTION WELL D79 G,L,U, or V * GALLONS/HOUR E 
LANDFILL 080 A or F * LITERS/HOUR H 
LAND . APPLICATION D81 B or Q * ACRE-FEET A 
OCEAN DISPOSAL D82 U or V * HECTARE-METER F 
SURFACE IMPOUNDMENT 083 G or L * ACRES B 
TREATMENT: * HECTARES Q 

--------- * POUNDS/HOUR J 
TANK TOl U or V * KILOGRAMS/HOUR R 
SURFACE IMPOUNDMENT T02 U or V * TONS PER DAY N 
INCINERATOR T03 D, W ,E, or H * METRIC TONS/DAY s 
OTHER T04 U,V,J,R,N, * 
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Cunsoli<l;Jie<l f'ern.irs Pro!Jr;;m · · 1 1,.' I··~· , 

r"f'•i.t inforrrratio, i~ rt!tlr•ir,~,J lllldt·r Sf'ction J(JOG of HC: HA.J 1.-
1
7·-

1
;-:-'--..__ ...... _..___...._~·~ ... _ ---·· -----·-------------- -~-----------·-· -------------- ·-~ 

' ' I • .._; :..; :: ( J_~ ~~-\~: ... 
'\I I ,,, \:I IV I l"J t 

. I , . ; ~ _f '·' ,i i j . - ~ 
. • I I 

--··-- -- .. :.:..=:..=. -~-------·---------· 

COMM.;NT~ 

, :(~;: .. · ,; :. 'ils:::) /.!'I'!..!Ci\T!ON :__ 

·,,,. · "" .. X .. 1,1) '")'""'" iutc box in A or 8 below (miJrk one /Jox rmly) ro indicarc whcthl.'r this is tho first il[)['llicDtion you or"'"'""'' 1 .1 .. , · 11· , ..... 

.. .i ... •p .• c.:_.!,o,. •. Jf !hi~ h your first appJicorjon und yuu v;P!Utiv know yuur f;lcdjiy's EPA J.D. NumlJor .. or if litis is a rovi~.cd i•PPI~t:;,r.,Jn, '!t•''· vt•u· 

. _ _--,-, .. ·. ·.::-CA-:fJ-6-;,; tpl~ct un "X'' Ur)ov' ,,,.,, J'ruvi.Jf' 111.: uppro;n;,,, ... clutf') 

' 1 "1 ~ 1" 1 N (., r- AC 1 LJ TV (,l;,•,• iuslruetiou~ {(1r tll'(iuitioll of "(•xi~tinp" {ucili ty. 
· ComfJklt! il.;:,, bttlnw.) 

0 2..NI=:W FACILI'i"V {(':,·,,:,lt•lo· 
ll 1-' .. : ( 

--~-:--.-.:;:--r~-.:-::-1 ron .. .:xt~TING F/\CILI'rit::5, rnovanL~ Tit I~ DATI: (yr., mo .• ,~ rlwy) 
---~-t :--..--~ -·-:·-1 C"H'~Il/\TIC..N Ul::r;i,AN on 1~Ht! UA"l'~ CON~TFIUCTIQN COMMENC~O 

__ .. '__j __ : ~/ · j (u•~t /lie uO-"<'• lu l/1e /e{l) 

• . OJ ~ ·---:---
\,- • .-,..:.. IJ '. • ., ... ,·:;c.:,,\_"': :--iCE-...: (plucc uu "X;, IJ,~Iotu otui. cona_u:~·t ... llctn I (1/I(JI't! 1 

:'tC.._·, V 

. ,o"'lj'i 

I ~1\CIL-."IV Hl'\::i INTl=:IIIM SIATU~ Oz. P"Acu.aTv r-t,'\s '' uc,-,,, .. __________ __,_,! ________ . ___ 

:·:: ... ~ :-s::·::j -- C\..i:)::s AND i)!iSIGN C/,Pi\CITlES 

-J:;·· : •:'rio:~- ~nh·•· tllu C(Jlfn fro•n ttw Ji~a or pn.1cos5 co(::·s i"JI!Inw ~h;11 b.l5t (!11-.r:riiJ<:'r: nuch ;>rocuss to bu usod nt tho fncility •. -•n .,.,, .• , . 
.• ,, .;, ...... :. 1; n•Orl'l :ilh:'l OJrU llh~t!~<J. ontr.-r thu r.ocJ,·.'~) in~'''' :;;·.·;.h..:~ ;)••>vi•••:ti • . : &J jHoc•::;s will bu usod thol is no~ i•H.:lut,;u,_l ·•• ,,,,_. 

i•··· : .. ·oc.:-.:~!1 (in~,·/,ulin';} i:so·usi!JII c;Jp:lcil'l) in L:H.!_spu(;v ;i"OVit!c<.i ._,., ti•c ~o•r•"l (ltOITJ 11/·CJ • 

. • v;~;x ·~' ... '·,',CI O'Y- f'or cuch codu untrn::d in cnlwnn A untur tht1 c<~pacity of tho process. 
,._.,~,\JJ;'-1 ;"' ·- .:lllL': t..u UlllC.Uill. 

... :·.:·~ (;;: i"/~i,Sut~;;- .-=c,r cuch nnlount nn~ercd i11 columr. B~~). enter t;·,c t;O<i~ from the :ist of un•t meusure codes below 1hu' ci•"••··•••· 
·"~." ... -....... u:.:!u. Urdy ti1o Uf•iLs of 1ncu~u•u tll;Jt i.lra li:a<!ll bl.\luw should Liu ust;tcJ. 

r'I'IO· Af'PRO:>nli\TC: UN:TS 0:: 
C!::SS .\11E/\$Uf-":·::; f0:1 ~.~OCl:SS 

. :' r • ::·:::.:s~------'~o::~ . ...,c ___ _...o~:;! G ['U;li.Gb.ClJ:y__ 

rAIN l:. ,, (Uurrel. cJn,n•, etc.} -..;a 1 
·, ,•, o\ ~02. 

:JA:..·rl. Pl._..:: SCI3 

•;,·· .. 
.JL.c,;·;IQN Wi-:Ll.. 0'/!J 

_J,NOa':'"IL'- QUO 

~''"[) Al'i 1 LICATION 001 
·:.n ... ~AN UI~("IO~AL. OU2 

SURP'ACt: IMI'OUNOMENT 083 

GALLON:..; on ~s·re::r~s 
(;J\1-L..ON~ 011 L..IT~n~ 
cu:JJC v An~s oa 
~lll.HC M.:·c;:,ns 
C.J\LL.Oii~ OH :..1Tc:;ns 

G/\LLOt;S OH LITt:n~.; 
ACI?t:-r-l::.:·r (/loc V<>l1::11c tllal 
wt~a.ld coucr out.! acr·C! to a 
<I•'JI/Io o( 011~ [ool1 o.~ 
Ht.=.:<.:YAnt::-Ml:.: ... ~tl 
ACnl!:; Ort HL:Cl'AI~C!J 
GALLON::> P[!R DAY OR 
LJ'(~II:; f'l!R DAY 
GALLON::> OH LITERS 

~tJIT OF MEASURE 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

Pi;Q. ,\;,•'l"!()l':·t·.· 
c;o:;s :~..~:\:~,, 

____ _..r ... s..,o"'c""E'""s"'s.._ _____ co.u~- _ .J, . 

·;rrc;tmunt: 
T/\NK 

SUM~ACE!MPOUNOMENT 

INCINiiRATOil 

OTI-< [! n (U•r (or phv•lcal C'lormlr.al, 
llocrnwl or iliolo~:icul lrculmcu I 
J1rOr:.?s.-w:J nCJt occurriu.rr ira tun/:,, 
dUr(u~·c ;,ttH>IIIIt!llh!lllll or iucltror
ator-J. U~~crlbl! 1/oc proOI!U<!I f11 
tloc 1puce provided; Item III·C.) 

TOI 

TO:O 

T04 

G,··•.:.r-. 
_,··._;;•, .. 

.• ,,. •. '_r· 
I .. 

.. 
•;AL.• t 

I...·.·~~.'· .... : ; . 
{" ... ,,._t. 
L.' ·• i.:.. ., :. •' ... II •• ,, ·,· 

UNIT OF 
MEASURE 

CODE 

t..N:~ 

:V.{;.l. 

:.U..:..:N:.:..IT.:...=O:.:..F...:M=EA:..:.S::.;U::.;R'-'-'"-E-----,_;~, 
C'·I\LLON!:.. • • . , G LITER::> PC:R CAY,, • V ACRE•FE!!T. , , • , 

HECTARE·METER. 
ACReS •••• 

;..l·ru·,:., . . . . . , L TONS f'l::l'f HOUR • • • 0 
O.:vl.J!C YiUlC:i. • Y Mt:l'RJC TONS P!!R HOUR. , 'N 
CUUIC ML:l"EAS • C GALLONS PErt HOUR • • • , E HECTARt:S •.••• 
GALLON~ PCf< DAY • U LJT!!Fl::O PI!:R HOUR.. • • • • H 

.' !:)U,;.,,>L:; FOR CO;;T?L2TING ITEM Ill (shown fn fino numbers X·T iJIId X-2 below/: A facility has two storoge tilnks, one tank con hold 200 g;ol:oni .;,,, 
otr.o.:r Ciln hold 400 !Jullons. The facility also has an incinerL~tor that Ciln burn up to 20 gL~IIons per hour, 

20 .\<ru;J
1 I ' . 

---r-r-;--~--------------------------+-4-~~-4--~+-~---~+-4-~---------------------------4----~·----

!--+-+---------------------~----------
; ;~o;l--+--_3_o_o __ ._o_·.-__ )_o_· __ ,~ 
-o!4 .5o.oo(; 

--'~0~: 33 (}0 0 
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- -L,-.--0/r-;c'_ ~- :.- ./. ,· ·. /. "-'"/ . .J -:;- _. ~ c-;t. . ./. c- ., ......... -- ,., ·-- , . r·. L .... _ .... I 
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I 

·: .. . ~::c:::" • .•>.~. S'·.~ :_:;,ZMWOUS WAST~.::-~ ·---~ 
,_, ·." • ''' • .!.I .. oiJ •.• _ • ..., ·• J, -~ .. ~ ~'\~~j· .. ~~~:-; :- i:.:a~cr th~ I our-digit nurnbcr trOnl IJU <.:i~H, !iul>l)iJrt. D ior CCJCh Ji~H·U hdl~lc!Uu~ w ....... t y(.,l..., .-,,,, ... ... ,.:, ~ •. 
_,,, .. JI,: :l~ll.~ir\.JfJV!; \',\1~\·:5 wi·.u:b lll"e not ll:;:ted '" ~0 c~n. Subputt 0, t:ntcr the rour-<.:ig.l nun,bur{sJ fro•n 40 CFR, SuU;>urt c lih'"ll fi•••,cri~J't;. lou! ~ ••• 11,;0 -..••. 
t.,.~ ,111U/ur t;u. t'Jxic c,Jnrour.in'-tnt:; of thoo;c hazilrdous wusttl:;. 

"' .·: .:.;:·::: ;_, :,;,,';u:.:. G~JI.OIJ"iL';V - i'or e<~ch !;~·;ad v1:.~c cntrin:d in coLumn A estim;;tc tloo quimtity of th:lt wustu th .. H wioi b~ il;,,.,,;:". ··I· ,.1• .. -I 
i).•:..~:i. i;ur c.Jch ~.::~~r_,:~\ ... ·t"~:;.ti~ ~r t<.tx;.: con\~i~iin;n: ontercll in column A r::aimuto tho tOtill iJnnuu' CJUflnti\y of all the non-listed Wn>ih•b·J u~.•l W1il '-'•' ..... , ...... 
V\'111c.;n po:,~~:;~ that cn~Jr.1cte:rnittc or conr,omulwlt. 

C. '..Ji•r; c..:~ 1Vi::A •• un;:; - For each quantity entered in coLumn ll euu:r tho unit of mna~uru corJn. IJnill of noun•uru which must bu IJG•Ili .. , .. tlon a;•w•11•· .. 

1 codes i~ru: 

E.NGLIS.l::LU.i'.!.JI...O.E.Mi::ASUSE C.ODJ;. Mt;:"fl1!C_IJNILOf:.M[;I\:iUJ1E COl>:.:. 

. o .. 

J•c,u.'l.l.:l~ •••••••••••••• . . r 1\tL-::..r.;u/\r.t!l ••••••••••• .. "' 
1·.:.N!i ••••••••••••• ; •••••••••••••• ·r MC.:TIIJC TONS ••••.. · •••••• • ••• · • · • · · M I 

11 oacility record~ usu :my othor unit of mcasuru for quantity, the units of onca~uro must bo converted into onu of tho roqulrou units of nocur,uru ti>I<.I'''J ~ .. 
account Lhu i.ojJjJfOj.lrio:ote tio:nsity or spoc;fic gravity oi tho wilsio. 

rr-;occ::::::~ 

1. P!lOCI:SS COOI:S; I 
:'or Li::c<l loc;:::r~ou:; wo~to:_ For each listed hazardous ~iiGto onterod In colun:n A soloct the code(t) from the list of process codes contllined In Ltom 
to 111d1cate i)OW tho wilste Will be stored, treated, and/or d1sposed of at the faclhty. 
for nc.n-li~:cd hczordc.us wo:scc.s: For each characteristic or toxic contilminilnt entored In column A, soloct tho codrJ(sJ from tho list of process coe~; 
containl!d in Item HI to indicate aU the processes thilt will be used to store, treilt, and/or dispose of ell the non-listod h:~:tardous wastes that pos$u>. 
that cnaractcriHic or toxic contaminant. I 
Notu:· Four spaces are provided for enterino process codos. If moro ilre ncedrJd: (l) Ent!lr the flrGt throe as described above: (2) Enter "000" In 
oxucrne right box of Item IV·D(l ); and (3) En tor in the splice provided on page 4, tho line number and the eddltLonaL code/sJ. 
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INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT I 

NANCY A MALOLEY, Commissioner 

Mr. James Tarpo 
American Chemical Services, Inc. 
P .0. Box 190 
Griffith, Indiana 46319 

1 05 South Meridian Street 
P.O. Box6015 

Indianapolis 46206-6015 
Telephone 317·232·8603 

October 21, 1987 

Re: Letter of Compliance 

Dear Mr. Tarpo: 

Case Nos. (VL-021) and (V-205) 
American Chemical Services, Inc. 
EPA I.D. No. IND 016360265 
Griffith, Lake County 

Based upon documents available to the Office of Solid and Hazardous Waste 
Management staff during a record review on October 7, 1987, and an inspection 
conducted on September 15, 1987, it has been determined that American Chemical 
Services, Inc., has achieved compliance with the terms of the Violation Letter 
(VL-021) issued to your firm on June 5, 1987. 

In regard to the Notice of Violation (V-205}, the record review conducted 
also revealed that compliance has been achieved. 

Thank you for your cooperation. If you have any questions concerning this 
~atter, feel free to contact Mr. Michael E. Sickels of the Office of Solid and 
,1azardous ~aste Management at AC 317/232-3406. 

Sincerely, 

~ '-~ .. M.ag~e~e ~ 

MES/rmw 

cc: Mr. Ted F. Warner 
Mr. Lewis R. Schoenberger 
Lake County Health Department 

A istant Commissioner for 
Solid and Hazardous Waste Management 

Ms. Sally K. Swanson, U.S. EPA, Region V 
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INDIANA DEPARTMENT OF ENVlRONMENTAL MANAGEJv\ENT 
NANCY A MALOLEY, Commissioner 

1 05 South Meridian Street 
P.O. Box 6015 

Indio no polls 46206·60 15 
Telephone 317·232·8603 

VIA CERTIFIED MAIL p 101 738 262 June 5, 1987 

Mr. James Tarpo 
American Chemical Services 
P.O. Box 190 
Griffith, IN 46319 

Dear Mr. Tarpo: 

Re: Hazardous Waste Management 
Compliance Inspection 
American Chemical Services 
INri 016360265 
Violation Letter (VL-012) and 
Notice of Inadequacy (V-205) . ' 

Representatives of the Department of Environmental Management (Department) 
ar.e conducting inspections of facilities in Indiana that are engaged in the 
generation, transportation, treatment, storage, or disposal of hazardous 
waste. Facilities are being inspected to determine compliance with Indiana 
Code, IC 13-7, the Environmental Management Act, and Indiana Administr-ative 
Code, 320 IAC 4. 1, "Hazardous Waste Management Permit Program and Related 
Hazardous Waste Management Requirements." These inspections and record 
reviews are also being conducted pursuant to the requirements of the Resource 
Conservation and Recovery Act (RCRA), Public Law 94-580, as amended, for 
authorized state hazardous waste management programs. 

This notice is to inform you that on February 2, l987.and April 15, 1987, 
inspections of American Chemical Services, P.O. Box 190, Griffith, Indiana, 
were conducted by Mr. Lewis R. Schoenberger of the Office of Solid and 
~azardous Waste Management, of the Department. You represented your firm at 
these inspections. 

The following violations of RCRA and 320 IAC 4.1 pertaining to the 
operation of your facility were noted: 

1. 320 IAC 4.1-7-2 

2. 320 IAC 4.1-8-2 

Generator has improperly determined F003 and F005 
hazardous waste to be 0001 hazardous waste. 

Manifests do not contain a unique five-digit 
manifest document number. 



/ 
Ar. James Tarpo 
Page 2 

3. 320 IAC 4.1-8-2 Manifests do not contain the proper shipping 
name, hazard class, and identification number of 
the waste(s) as required by the U.S. Department 
of Transportation in 49 CFR 172.101, 172.202, 
and 172.203. 

4. 320 IAC 4.1-16-6 The inspection log does not contain a description 
of repairs or remedial actions. 

5. 320 IAC 4.1-17-5 Inmediate access to internal alarm systems at the 
container storage area was not provided. 

6. 320 lAC. 4.1-23-4 Containers are not stored closed. Three 
55-gallon drums of hazardous waste were stored 
open. 

7. 320 IAC 4.1-17-6 Lack of adequate aisle space for the unobstructed 
movement of personnel and emergency equipment. 

I 
I 
I 
,I 

·I 
I 
I 
I 

American Chemical Services, within thirty (30) calendar days of receipt of I 
this notice, shall achieve compliance with the following requirements: 

1. Fuels derived from listed hazardous wastes must be manifested with 
listed hazardous waste codes. 

2. Submit a completed, corrected copy of the manifests. 

3. Include a description of the nature of any remedial actions on the 
inspection log. 

4. Provide immediate access to internal alarm systems at the container 
storage area. 

5. Close all containers during storage. 

6. Provide enough aisle space for the unobstructed movement of personnel 
and emergency equipment. 

In regard to the Notice of Violation (V-205) issued-September 24, 1985, 
and subsequent correspondence of January 30, 1986, and of March 6, 1986 
(compliance date change), the following information is requested: 

1. Are all container storage and handling areas used in processing 
hazardous waste fuel shown on the present Part A map and included in 
the.Part A process codes and quantities? 

I! 
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Mr. James Tarpo 
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2. Are all th~ storage and treatment tanks used in processing hazardous 
waste fue1 shown on the present Part A map and included in the Part A 
process codes and quantities? . 

3.· Does your present closure plan address all areas used to process 
hazatdous waste fuel, including storage prior to shipment? 

· Your company shall submit to this office, ·within thirty-five (35} calendar 
days of receipt of this letter, a written detailed explanation of the steps 
taken to achieve compliance.·, The letter shall state the date compliance was 
achieved. 

. Failure to respond adequately to this Violation Letter and verify a return 
to compliance at this facility will result in escalated enforcement action • 

. Please direct your response to this notice and any questions to 
Mr. Michael E. Sickels, R.P.S., of the Office of Solid and Hazardous Waste 
Management, Department of Environmental Management, at AC 317/232-3406. 

Very truly yours, 

~~~ i+/~~.r-
David D. Lamm 
Assistant Commissioner for 
Solid and Hazardous Waste Management 

MES/rmw 
cc: Lake County Health Department 

Ms. Sally K. Swanson, U.S. EPA, Region V 
Mr. Lewis R. Schoenberger 
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T04 REPRESENTS TOTAL SOL VENT & FUEL RECYCLING CAPACITY 

handle hazardous wastes which are not lisiUd i 
tics and/or the toxic contarninanu of those haza .. . :·- .'· ~ .. 

El. ESTIMATED ANNUAL QUANTITY- For ~~=~~~~~ 
basis. For each characteristic or toxlo con tam inaJit an1 
which possen that c:_ha~a-ctar~stic or<contamin:mtj . 

C. ~~~~a~: ME~SURE_- For each_;uantity enTad 

.• ; -:."·.::_<;: -·· :;..:-~ .. < . 
D PROCESSES ···-.- .• , ··' ' ·' .... ; ,-.. ~ __ ,-::-,·,;..,.,-.,_..,,. . . ,--; . ,,, __ . -.~'J.::; ;:. ·~~~~.!1:~-;,~~~~~"§i~fl 

1. PROCESS CODES; . . .-. . . . · --~ .· ;·_, . . .... 
For lilted hazlrdoua wate: For aach listed hazardous:wasta 

FOR EACH PROCESS ENTEREE) HERE 

.·- .· '• to indicate how the waste will be storetl, treated, end/or.:dilposed of at 
For non-Utted hezardoua wastea: · Fo; each charec:terlatic or toxic·:·C1)nl:anlinan·t.tlnta·rec~·ll~ c"'-•I"'On: ,.,,~··••""''·'"" from t!Mi llit of procett codes 
contained in Item Ill to indicate an the processet that will be used to·ttore;~ "tllfl.-rl0r1-1111:8d hazardoul_waltet that pattest 
that characteristic or toxic contaminant. . . . ·.. ··: ·· . :. :·:· ..... ~.- . . ·.•_. .'-''. · · ·· · ·· ·• -~ · 
Nota: Four spaces ara provided for P.ntering proces1 codes. If mora era needed: (1) 
extreme right box of Item IV·DI11; ano (J) Enter in the·apaca provided on·J)898.4{th~;ll . . · . . . . . . tcda(l). -;· ..... ' ~·,-n·'io.;;.:.1t:i·· 

· . . . · ,··.-~ -· - · --~·-r~·-; ;"';;....,.. _ .. _,: .. :· .. -~':' ... -~ --•:::-~.::-·;.· . .....;.-!··:!1-,:~~~~- ... " •... ··. .· · ... · -- ""-(~~'-;·"':":··£. :u~ .... ~: 
2. PROCESS DESCRIPTION: I fa code is not listed for a process that will be usedjdncritMt·the'j:,foc:Qslnihe epaca p~vldtd on the form;• •l~•i~.j~, 

. · • ·. :-'" . : -··· -:··-~,~-:~·- 1 -~--~·.:,-._.::.,:·:.:. :·. ~..: --~-;'-.;_;_.,:._·-~··: --:.·.~: .... .:J:V!a4.;:_~~':~.ri:~~~-i•.f.'";i~j7: .. _~~~-~.:-~~---::;;;"':~---t.~~j_~",:·~ 

~~r~~~a~~~:P'!0~!~!~:.~;~~~:~~h~~b~~e':!~~~~ ~~~~~~ ~==D9HS~r~~~~~~'T~~~:~~~Z:;~~:~.by 
1. Select one of the EPA Hazardoua Was1c Nwnben ond enter It In C1)1umn A. On thesamellna complete c:olumnt B,C, and D by estlmetlng the totelennuol 

quantity of tha waste and describing ell the proceases to be used to treat, nora, and/or dispose of the waste •. _.. _. . .... . . . -
2. In column A -of. the next line enter the otlot?r EPA Hazardous Waste Number that can be ul8d to .describe·-the wasta. ln. C1)1umn D(2) on that line enter 

"included with above" and make no othu• .:ntriet on that line. · · ~·'"':'·:·""·""""·-~,,.,~'""""'"'·.6;:<-·.:··:-·· ._ .... ,._.,, : ·';_:·;·.,. :·· .. ·. i',; 
3. Repeat step 2 for each other EPA Hazardous Wane Number that can be used to.d_~riba tha~I!Zllrd~ waste., '~:; ;,;, .• ~: _.:;,~-.:_ ~:_-/ ;;j -~t~)-.7::~ 

· " _ · ·· .; '" -.... ';_::''!;\:.~7~~--J:~~~~-~~~~ .. ~;;:~~_,;'J.~~·-~~,o'i:¢'.~; 
EXAMPLE FOR COMPLETING ITEM IV (shown m /Inti numbtm X· 1, X·2, X-3, and X-4 below} - A-fecilltv will treat and dltpoaa of. an ettlmatad 900 pounds 
per year of chroma shavings from 188ther tanniniJ and finishing operetlon. In addition, the facility. will treat and dliPOM of three non-listed wann. Two wan~ 
era corrosive only and there will be an estlmatet.J 200 pound• par year of each waste. The other wane· corroalve and Ignitable and there will be an estlmatec 
100 pounds year of that wasta. Treatment will he in an incinerator and disposal will be in a landfill~· ·· · ,_o-,, .· · :_.:.:~...::- · 

A.EPA '· 
HAZARD. =e. ESTIMATED-ANNUAL 

N QUANTITY OF WASTF. 

X-1 900 
....... :.· ... 

. ~~~.~:- 7~~ ·; .. r ~:-; .. ~i~~: 

400 
~ . . ..... 

100 ;· 
-~ ! - r. :- : -~~ .• 

included with above ' .. ·-- .. : 

PAGE 2 OF 5 CONTINUE ON PAG 



Continued·rrom page 2. ·-·- -NO:E: Ph .. 'txopy r:his PBI)fl before comp/ering if you have more r:han 26 w.tn to list.. · ". Form Appf'OWd OMS No. 151J.S80004 

EPA J.D. NUMBER (entl!r (rom POI/I! I) \\ 
•···, .. .,._,·.·~oR ur .,._ud . .; USC,ONL1_('5· ..... '!',;:';'_ ·.·;,;;: .· .. ·.- . _ _.,, :".' :: 

" 

[MriNinlo 16t316lolzl61sW ~ ... -.,;,)_:·{· ·~::tfftlfi . :rmt"Z t· 4~'i>1ttP>~ \ __ ·. - ·· . -D- UP . · :;.\Y->7.1. ,. 
·''"'«"-' . ·. . . . . . . . 

I - !.!. 
nP~C'JtlPTION OF HAZARDOUSW. ,STES (conrinued) 

A. EPA ·c. UNIT ·-·· '·.<·~>- .. _;.·. .:,· ,,.,.;.,-::, .. :~-:·o~ PROCESSES 

HAZARfo B. ESTIMATED ANN'.JAL. 0~ MIEA• 
. : - :,:_,; io~-o~~i.~~c~o.i~z.-~@:){ 1::~-.;~)D('f;;.: :>:a: PR~cus oncR;PTioN · 

SURE z· IYJASTEN QUANTITY OF WASTE (l!ntl!r 
.' _o · ·.·_,:·.'(If a code u not entenrd In D( J )) 

.JZ (Bn 'COcU) - code) 

..a.. .. - . . . 
1 IF Ia !a ll 350 T s a 1 s a 2 IT 'a 

1

4 • I I I I 2 IF Ia .0 2 350 T Is a 1 1

S a 2 iT a 4 

3 IF Ia 0 3 1000 IT IS 0 1 s 0 2 T a 4 I 
I • 4 IF IO 'Q_ l5 1000 IT Is o 1 s 0 2 T a 4 

5 I• I J ID Ia 0 II 20.000 rr ~0 1 s 0 2 T 0 4 

6 -I . I 7 1--

I I I 

I 8 .• 

I=~ l:i 
I I I • 9) 

I~ ld 
I '· • I 10 : ' 

-: 

11 
_..,. 1•: ;;. 1.--- . 

1.·>. :;.'' 
I I 

':"-
., 

13 

'!'4 I· !II ·; 1-:-, I .1 I I 

I I 

15 ·. 

I 

- 16 ... 
I I 

17 -~ 
.· 

I 

18 
I I I I I I 

"19 .. 
: ...... :.. :' 

I I I 

20 

.. . . -:·~. . I I I I I 

21 " -I I I I I 

I 22 
I I I I I 

23' 1···, '· 
,. 
·' ._._.. 

" I I I 

I I I I 

25 

26 
I I I I 

In . " 
r--

17 ,. 17 • •• I.: 17 .__ . ~· 

EPA Form 3510-3 (6-80) --····-·--. ..... .. .. _ . CONTINUE ON Ri. 
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IJ 
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II 
FROM ITEM 0( I) ON PAGE 3. 

T04 REPRESENTS SOL VENT & FUEL RECYCLING 

I] t---
All existing facilities must include photographs (aerial.o(_ ground-level) that clearly delineate al.l existing structures; existing storage, .... 
tr.,atment and disposal areas; and sites of future storage; treatment ordisposa·l areas (see}nStiiJctfons:for moni.derail); -'-;1f~.:-;lf:'iJ::-':.,'f · · · -·· 

. . . . : . ' . . .. . . ,· . 11]~---?-A_C_I_l_IT~Y--G_E_O_G_R-rA~P,H~IC"L~O,C-A'T'IO-.N-.~~------~~~~~~~~~~~r-r-r-rr-r~r-r-~~~~~~~-
·· .. llj t---:·· _...._ 

[X] A. If the facility owner is also the facility op~rator as listed in Section VIII on Form 1, "General Information", place en "X" in the box.to· the left and 

~~-~ B. :::::.::~:~:.:~~:, 1ho '"'''" """'"' " Unod i• So«i~ VIII "" Fo•m ' • oompj.,, ;;;;' ;~;'-'"' ;,;;..;;( L"_ -=--~ ~'3~.; LHt 
~-----------------------------

IIJpi:b:====-==~~====~~;:;:;::;:;:=====:~~~~~~ 
llj~========:=::;;;;~~~~~~~~ 
IJ 
II] 

1 certify under penalty of law that I have pL'rsonally examined and am familiar with the infonnation submitted in this and all attached ";-~ 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe:that th'! :;_:-~ 
~ubmit_ted infonna_ti?'! is tru~, accu~te, a~ul complete. I am aware that there are signi~ic~n,tfJen[l~ti~s--~o_~ su~"}if!._i~g_f~l~~'!~o~a_t[~ll· :tf 
mcludmg the posstb11ity of fme and 1mpnsvnment. . · · .';:• ·. "~,,~,~: .: -.:':..'·,, -"'= '•:::·:~ •.l'l~(:_:~•:~':{ _.:t,;~J~!•l·:·.,"::;t~~ 
A. NAME (print or type) B. SIGNATURE C. DATE SIGNED 

l1 I - --~ify under penalty of law that I have personally examined and am familiar with the infonnation submitted in this and all attached 
j nents, and that based on my inquiry of those individuals immediately responsible for obtaining the infonnation, I believe that the. 

s~.._.nitted informacion is true, accurate, afl(f complete. I am aware chat there are significant penalties for submitting false information, .;: I including the possibility of fine and imprisunment. 
l:~A~.-N~A~M~E~(p~r~i~n~l~o~r7ty~p~e~I-------------------------,~B-.~S~IG~N-A-T~U-R--E--------------------------------r-C-.-O--A_T_E_S~I-G_N __ E~O--~-------~·-··--

I ]: EPA Form 3510-3 (6-801 
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:...,;~.tou .SL-'lOS Envuonmun~ui ;-·rvioc~,un ,.:...JUiiC"f 

Washington, DC 20450 
?:a.J~J tu . ..:: ~·: ;.·., ;n .. ;,_;,,-.;.~~ :;;.
Filing NoriliCIJtion be lore completing I 
this form. The information req_uut()(j 

Notification of Hazardous Waste Activity hera Is requireQ by law (Section · 
3010 olth~ Ruourc1 Conurv11ion 

•I 

00 11. Generato• 0 lb. Leas than 1,000 kg/mo. 
[J 2. Transponer 

0 3. Treater/Storer/Oi$p0$er 

0 ~. Underground ln)~ion 
!KJ 5. Market or Bum Hauroous Wene Fuel 

(entlf 'X' 1nd m~rJ::. appropr/1teboxu IHJ/ow) 

(X) a. Generator Mar'lallno to Burner 

00 b. Other Mar'le1er 

00 e. 

Firat or Subse uent Notification 

and ReCOVIfY .Act). 

0 e. Off·Speclflcatlon UsDd 011 Fuel 
(tlnttlr 'X' and mtuJ: appropriattl boxes btl/ow} 

-O a. Gonorator Markatlng to Burnor . 
0 b. Other Marketor 

0 e. Burner 

0 7. Specification Ul&d Oil Fuel Marlcetar (or On snt1 Burner) 
·Who Firat Claims the Oil Meets tl'wl Specification. 

~: In the ~Ppropri11a ~x to lnd~cate whethor this Is your lnflallation'a firat notification of hazaroous wute ae1iviry or 1 aubaequent 
.1on. If th1s 11 not your I11Jt notlhcation. enter your lnnallation'a EPA 10 Number In the apace provided below. 

0 A. Fir.; Notification (] B. Sub1equent Notification (c~lete Item CJ 
I 

I 

I 
.I 
I 

EPA Form 8700·12 (Rev. 1 1·86) Previous cdilion is obsolete: 

i:. 

Continua on reverae I 
i 
! 



~ . ' ~~O-FUlllJJ.IT/A~~ 
II .Je:scnot1on ot Hazardous Wll5tos rcon(tnued trom iron() B llr'll 

1
---;:-Haurdoua We~tll from Nona_pe<;ilic Sourc&a. Enter tho l~u.r-digit num~r from 40 CFR Part 261.3\ lor each listed hazardous wnte 
, I·-·:~ nons~i11C sourc11s·your 1nstslla110n handles. Use add1t1onal sheets II necessary. · 

I 
' ,..-

1 2 ' 

I! F I o· Ia !1 Ia lo lz F 
' 

6 3 

I I I I ·I I ~ 
I 1: 

7 9 

.I I I 1- I I I 

11 

I I I I I I I I I I I I 
I
• B. Haurdoua Wutn from Specific Source a. Entor the lour·digit numbor from 40 CFR Part 261.32 for each listed hazardous w~ste !rom r specific s~~rces YOU/ installation ~:ndles. Use additional ~:eats if nocessa_rv_. __ 

1

_

1
,
8 
__ -T--:.,----,-~7----r--.---,-18 __ --r-f 

IJJ I !. I I !. I I [, I I [, I I [, I t !. I 

111 I !. I I !. I I [, I I !. I I !. I I L I 
'i· I · I I I I I I I I I I l I J I f J I lr' C. Com~ercial Chemical Prod_uct Haurdoua Wntoa. Enter tho lour-digit number from 40 CFR Part 261.33 for each chemicel substance l your Installation handles wtuch may bo a hazardous was to. Use additional shoots il necessary. 

I Jl J2 JJ . ~ ~ JS 

1-,i.· 1 J J · J I I I· .I . J .J -I I I · I I I I I 
J J7 ~- J9 ~ 41 42 

1-, -·.J I I I I ·I I ·1 I I I I J t I I I l 
j 43 ~ 45 48 0 ~ 

I, o.l .. J lnL•~• Wnlu .• L, ,l. fo~<·dlgl< oumb!, f<o~ ,LR Pon 26,1,. ,), .. !. h,.;,dou~ L,! ,,.1 ••"'"''· .. L.L .L 
J pitafs, or m~ic:af and research laboratories your installation handles. Use additional sheets if necessary. 

ll~l_____.i'_____.-1~--'IL--..__I·.~...-1: .J_,.,,,_J...,_I..L...__i" ·~ I.L-..;..1..._.1 ....~....--i' ...l.--1 .....1..--l--l-1 -~-j'-~--1 ~..J.-1 ......_i__.__l ~ 
I E. Ctllntctariltlca o( Nonllrted Hazardoua Wutea. Mark 'X' In the boxos corresponding to the characrerisllcs ol nonfist&d hazatdous wastes 

-_J . your fn5tallatfon handles. (See 40 CFR P11rrs 251.21 - 251.24) 

J CD·l.lgnllable 0 2. Corrosive - 0 3. Reactive tiD 4. Toxic 
. 10001 r 100021 • rooo3J tDOOOJ I· XI. Cortification 

J I certify under penalty of law that I heve personally examined and am familiar with the information submitted in 
·· this and all attached documents, and that based on my inquiry of those individuals immediately responsible lor 

I obtaining the information, I baliavo that the submitted inlormotion is true, accurate, and complete./ am aware thot 
1 there are significant penalties for submi(ting false information, including the possibility oll/ne and imprisonment. 

~ Signature ~ Name and OHiclal Title(type or pr~nl) . Cite Signed , • 

I / . ::::.. JAMES TARPO, PRESIDENT /-22- f?/' 
-~___/~ o D 
3 EPAJorm 8700·12 (Rev. 11· 

I 
li 

i 
I 

.; .. 



@ 
INDI;\NA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

NANCY A MALOLEY, Commissioner 

Mr. John J. Murphy 
Vice President 
American Chemical Service, Inc. 
P.O. Box 190 
Griffith, IN 46319 

Re: Part A Change 

I 05 South Meridian Street 
P.O. Box 6015 

Indianapolis 46206·6015 
Telephone 317 ·232·8603 

December 10\ 1987 

American Chemical Service, Inc. 
IND 016360265 

Dear Mr. Murphy: 

We have reviewed your letter of July 10, 1987, where you forwarded a 
Part A change request. The addition of Tank No. 1002 to your Part A permit 
and therefore the increase in the tank storage {S02) design capacity from 
315,000 gallons to 320,700 gallons is approved. This approved Part A 
application is dated January 22, 1986. 

This tank has previously been in use at American Chemical Service Inc., 
for storage of distilled solvents which was sold as boiler fuel. The burning 
of these distilled solvents as hazardous waste derived fuel has now come under 
regulation. This process had not been previously regulated so it was not 
included in previous Part A or in your Part B Permit Application. We are also 
in receipt of your September 2, 1987, letter which amended your Part B 
Application to include Tank No. 1002. 

If you have any questions, please call Mr. Bob Cappiello of my staff at 
AC 317/232-3221. 

Sincerely, 

~J:la~ 
~~s~!nt Commissioner for 
Solid and Hazardous Waste Management 

RJC/ram 

cc: Mr. Hak Cho, U.S. EPA, Region V 
Mr. Bernie Orenstein, U.S. EPA, Region V 
RCRA File 1 Cl d 
Mr. Terry Gray 
Mr. Jim Hunt 

~~~~------
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II :· -~·-·; :~ .. ·:.:u·~s.~ ~rl.VI.RoNMirNT·A.L P~O.TECT.f.oN:Aci.iN.CY ·--. --.:~~T-~~-
HAZAHOQQS WASTE.PERMIT'APPLICATION-· . ~;_;....,._,_r-r__,..."""'' 

· · .. · Consolldotod Ponnlts Program 
('fill• lnforn~nrlon I• r•qulrod unt:Jer Section 3005 of RCRA.) 

~~~~!!lr~ 

I .;_][T. J·JRST OR REVISED APPLICATION r· 
- ?lace en "X" In the epproprlote box In A or 0 llolow (m11rk uno box only) to Jndlcoto whether thla Ia the llrlt application you ara &ubmlttlng for your lecllltv o: 

revisad application. If thll is your llr&t application ond you already know your facility's EPA J.D. Numbor; or If this Ia o rovlaod oppllcaUon, enter your foclllty' 
EPA J.D. Number In Item I allovo. · 

I 'J A. F' I RST APP L.ICA Tl ON {plaa• an "X ~•low and pro11I.U lh11 approprlat• dale) 
. 01, EX lilTING P'ACILITV (SulnolrociiOnl for t:Jer/n/1/on 0( "eXIItlnt" {acll//y, 
· 71 Complete /tum ~clow. 

., ... ·n J,NEW I" ACILITY (Complt/t 111111 btlow.) 

'T;' · P'OR NEW I"ACILITII!: 
,.....,::':"'""'T"'T"-:::"::-"'1""'!-::'=-, PROYID. THII DATE ~~..,......-~--,..,..~-:-! P'Oit "'EXISTING :I"IICILITIES, PROVIDE Ttll: DATE (yr., mo.;•& day)··:-·· ()'r,._mo., .• day) OI'UI 

1.1_ ~~-~.~~~~h£~~~~~~·~0~P-E~R~A~T-I_O_N~·7.u~e~G·A~N~O-A-T~H-E--D~A~T~E7C~O--N~S-T~R--U-C~T-I-O-N--C~O--M-M--E•N-C--E-O•:-----l.U--U~LU~~~~~L-T-1-0-H--I-I:-O--A-H--O-R--II---' (U,. Ill• boxtl to ths lift) · . IIX .. II:CTIItl:l TO 81:011 

1 AP C I (plac• an "X 'bclotu a11d complete item 1 nbovc) 
~ 1. r'AC1LITY HAS INTERIM &TIITU:l - . .... . . .oz. ,.ACILITV liAS 1\ ncnA "&RMIT 

I'Jm. PRocEssEs- coDES AN,D DESIGN CAl'ACITIES -~--
J A. PROCESS CODE- Enter t/lll code from tho 1111 of procan codes bolow·thot baH doscrlbor ooeh prociiu;to ·ba used.at the facility, Ten lln11 Itt provided for 

entering codea. It more llnll are noedod, ·onter the code(sJ In the ap~~co provldod. If a process will. be uaad:that Ia not Included-In thalltt of eodn beiOW,Jihon 
dorcrlbo the proceu {Including Itt dlltlgn capoclryJ.In the space provldod on tho form {/tsm 11/·CJ. · · . 

:.· • .· -.: .. ·--•• ;~·-.~ :~. :·· ... ~>~=~-:~:-~.- '. • • : .. •.:.:· ·, ' I •. , ·'· , ·. . • .·., ....... ~ •. :;~ .. ·:·~-,~~-···=~~:-:·'~•.!; • -~, • •. ,. 
PROCESS DESIGN- CAPACI)'Y;""·~J$.~iP9~~~~~qt e_~tatod :ln. oolumn· A entopho taP!'City' o(the;~.i'!;i~.u~";.; •. ,-:1. ~- .. ·•·· . . . 
I. AMOUN:r ·;,..; Ehlir·tht.amount_:,';!'·; ·. 4-~·;;~.';~_::,;.: ·~;.::~:' ,. - ·:. -:._· · ·· . · · · · :' ·· ·.: · ·'"':~~ ·~~.::~~-;.,;,;.;::-~·- :• ·.' · .- · · · · .·. 
2. UNIT.OF'MEASUAE-.. "'- For:qach.amoul'\tentorad In column B (,1 ), on tar .the code' from the ll~t~f;-i!f1,1~lnlla~ura:~:odes below that describes the unit of 

mearurit~u1ed •. Q;~~~ tho_:unlu·o(:_~.eos_~ro-th~rqre listed bolow ihould·be·us_od~·-· · · · .. · .. · ... ,:;·~f·!\'.i.~~\·~ti!t·.~i;\:.t".~,:'· '; :. . . 
. . · P.RO·;•_ .. APPROPRIATE UNITS OF .. · .· •···.·.; :::;.;~::~~:.~:~r."( ... : '<'PRO·· APPROPRIATE UNITS Or= 

-:;· :·: '·· ·_,··•GESS->-~·MEASURE'FOR'PROCESS -.. . . .,:~:":-·:~;::_~~-~-::;·;·.~:<.CESS ' .. iMEASUAE·FOR PROCES::i IJ 
· pROCESS''',;,;,·,' ·'~'CODf:''.;!,.<i·OEfl.l!JN'CAPAC!TY . · · ., · •'.· psocesS~>'.~~lfr>;;;.,·•,•:•~o,cope··• ~:·;,Qf!SI!JN CApACITY 

1-1 
~~~a~~JN KR lb·~,:~,,'~L~::·~~~~jt·:'dt~f·;i~f:Eg-~~;·g'~'tl~~~= -~ANt:~.~t:'• .. : ··:>:;\":i~{~j~1~~{~;-~·~· .. :~ ~-'. ~;~~~~~~~~;:,.o;- Y OR 

WASTE-PILE. .. ... :.:-' .-_; •·'_;-·.;;•.'!IOl···.:'CUDIC:.VA~DIS on:· SURI"ACE·IMPOUNDMII:HTf·:-· ·:.--;·;TOil. GALL.ONI "ER OAV DR 
.. '.. ·. :;.--· ·•· ... cUuJC'MUTI!I'IIS · · . ,._.· ;:;;., ;,:".: '. _-·.·. ·. · LITERS "ER DAY 

1.1 
3URI"AC& IMPOUNDM_&_ .~T, .. ;:11~'!:'·'-~--'.L.•.L~_NI.OR,LITU:AB JNCIN_BA ... TOR, . . -- .. _.:. ; .. ·· · .. ,.,, T.O:S,-. ·TDNIP'Ir:" HOUR On 

•••. · ·>:·. ~·!_. ...•. , ::."'(~·-;.·· ':' .• .. · 1 .;';"····-~~ ... I'.·. '.· . ·.·• ... · ....... ~ .. ·- :_\,;i·:- r.,..;~::::- -~-.;· ~=~~-.·.· ... METRIC TONS PE" HOURI 

'ION WELL 
!ILL . 

"' ". - •· • -· ·.<. ·.' '. OAL.LONI J'I:R HOUR On 
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T04 REPRESENTS SOLVENT & FUEL RECYCLING 

lj 

ll 
II 

I 

II 
------~~~~~~~~~~ 

·~~~~~ 
IJ' .· . '""=''M' '"' lllil'll!!llil 

.II existing facilities must include photographs (aerial or ground-levr1l) tflat clearly delineata oil existing structures; existing storage, 

I ..:!.tiT''"'t and disposal areas; and sites of future storage, treatment or disposal areas (sse Instructions for more detsil). 

J
:r. .LITY GEOGRAPHIC LOCATION 

LAT-ITUDE (detrw.,, mlnutu, .A ,.conch) LONGITUDE (derreee, mlnut••· II ••oon.UI 

I 
]J A. If the fecillty .owner Is also tl"la facility operator at listed In Soctlon VIII on Form 1," "Gonorol 1 nformatlon", piece an "X" In tho box to tho left oncJ 1-_·

1 
akip to Section IX below.. · 

9. If the lacillty owne_r Js not the facility oporator D\.liuod In Sectlon0\i111 on Farm 1, completa thD:::tollowlng .. lttrlm 

I :ertify under penalty of law that I have personally examinod and am familiar with the information submitted in this and all Bttsched 

'

cuments, and that bssed on my inquiry of those individuals immediately responsible for obtaining thlllnformation, I believe that the 
bmi~ted in format/~~ Is tru~, accur~te, a.nd complete. I am swore that t/lere are significant penalties for submitting falss information, 
;/udmg chrJ posslbilltY.o.f fms and 1mpmonment . .. ·• , .... • · • • ····yo'·' . : ... · .. · .. • . ._ . . · . 

~~NAME(prinlortyp~) . a.SIGN~;u~~··· . ,. . c.CATESIGNED 

. James Tarpo /CJ ~~>" 1';7 

I OPERATOR CERTIFICATION 

J
srtil· · ·''Jder penalty of law that! hs~e personally exan:ined end om familiar with the information submitted In this snd s/1 attached 
::ur '. and rha( bosod on my mQt.llrY of thoso lndlvtduels immodiotoly responsible for obtaining the Information, I believ• thllt tho 

I 
Jrr. tnformat/on Is true, accurate, and complote. I am aware· that there are significant penalties for submitting false Information 
fudmg tho pos:sibllicy of fine and imprisonment. . · . · . ' 

·""'ME (pnnt OI'IYP•J 0. SIGNATURE C. OATE SIGNti:D 



,, the front. ··i·l 
, FOR ADDITIONAL PROCESS CDOES OR I'OI1.0E5CRIDING OTHI!:R PROCESSES (cod• "T04"), I'OR I:ACH P'ROC:EII ltHTI:RilO HilA It 

.IJOI!: OI!:SIGN CAPACITY. 

I 
T04 REPRESENTS TOTAL .SOLVENT & FUEL RECYCLING CAPACITY· 

I 
I 

I; I 
I 

1 num rom . you v• 
handlo hazardoua WUUI which ore not listocJ in 40 CFR, Subpart o. on tor the four-digit numbor(sJ from CFA. Subpart c that dllcrlbea the charDcll 
tics and/or tha toxic contaminants of .t~oao hozardoua wane,, . 

B •. ESTIMATED ANNUA.L··OUANTITY --For oach I!Jtod weste entored In column A utlmata the.:qua~~~~:~t~th~t wma that will be handled on an anm 
baah. For each ~aracwrlnlc or toxla contaminant entered In column A estlmoto the total annual.quintltV.of ill the-non-llatad weatafaJ that will be hontll 
which POIItH that cnaracitarlatlc.orcontDmlnant. . : .. .' . _· .'. ·. . .·. I 

c. UNIT OF MEA~~·~~:~; F:~r: ~-~eh quantity. entered In column a ~nter the unit of me~~~ri eod~>~~:l'i~{o~:~~~,~~;re which muat be uaed a~d the eppropr 
codu are: . ,·,,"/:·~-:-:.;:.~-;,~- .· · · · · . _ . . ~ : ; .. :,···-~ ·:·:':~;~~~?;{~~;~j;?!>·:. · 

'ENQLijSH fJNitoe MEASURE . CODE · :METBJC'UNIT'Ofi:MEASURE. . COPE 
'-ouHa •• ·: ......... · •••••..••..•. ·• · •.•. ; ••.•••• ,. K&l.ooRAM•; .• -•.•••••• ~ • · •.••••••••••• K I 
T.CJHI • ................ •·-• ••• -•• ·, • ' .•.•••• T 'METRIC TONI ............ · • .... ·• ' ....... I ' I ••• M 

• •• • •• • •• ;-~ • • - 0 • • • '.. • ) • \." .: • ':::~. • • 

. It facility recorda use anv:other unit of me1nure; for quantity, tho unlu of~. moaaure m.uat ba converted lnto·onil of thl requltld units of m11aure uklnv lr 
tlc:count the appropriate denrlty or tpec:lllc gravity of..the woue. · · · • · ·-· 

o,;~~~~~~e~8s cooes: ·/.:;·: <~·· ·· · · ' •· '·. ··~-.~~~;~.:~Ai.·:::;:~ ·' I 
Per lined huardou1.woste: For· each llrtod · hliiiirdoui warts entered. In column A aohict the ccidt/i)''ftorri :thi lin of process cod" contained In I tam 
to Indicate how.the wane will be stored, trooted, ·and/or dlaposod of at tho facllltv. · · · ::.·· .. ·;:·•': .. · . · · 
For non~lrt1d haurdoua wan01: For each. charecterlnlc. or toxic contaminant entered In column A, ieltct. iht cod•f•J from the Hat of proc•nl 
con ulnad In: ·Item. II J.to · Jndlc.ue all· ttie proceuea: that· will bo u1od to r.to.ra;. traat,~a':J.d/.or;~dl.rpo ... ot.tii.Vi~]:l~~:-lltttd haurdou• Wllttt thlt po 
that choracterlrtlc or toxic contaminant. · · · ·· . · · · ··•· •.- · . 
Notl: Four ·apacn.er.o provided for entering proceu cod11.-lf more aro noeded: (1). Enter the: Urrt thrae.aa described above; (2) Enter "000'" In t 
extrema right box of Item IV·DI 11; and_(31 Enter in the &pace provided.on poge 4, the-llna.nuniber and:the:eddltlonal eoda(l), 

N~:~:~AH:c::~:;.~:~~::~:i~~:;:,:~s;~;:~b~~~;;z:~::Je:~;~~·~1~:6~·J:~;;;~~ij~~:~~T~Ji~~.:~:h:::r:~ ~ deaarlbo' 
more then one EPA Haurdou1 Wane Numbor 1holl bo d1$orlbod on the form a' follow': · .. ' · 
. 1. ·seltct.ona of ttie. EPA·Hazardoua Waa~a Numban:·and intei.lt In column A. On thnomallne complite:colurrinJ·,B,C,. and D by enlmatlng the total •1 

· quantity of the Willi ond desetlblng oil tho proCOINI .to be ucod to treot, noro, ond/or dlrpoae of the we~tt; : · . 
2. In column A of.tha ne~t line an tor the,othor·. EPA· Hazardoua Waste Numbor thot. can bo uaed to deacr.iba· tha·wllte. In column 0(21 on that !In• 

ulncluded with above"·and·makt no-othor antrlaa;on that line. · . . .. · . · ..... , .•.. ·.: ...... ·. ·. • .. · 
3."'Atpe·at nap 2 foreach·othar EPA Hezardoua.Waste·Number-that·can be.uaed to·dalcrlbe.the hazardout wa1t~.·· 

·EXAMPLE FOR COMPLI!TiNa ITEM 'IV 1shown lrili~~;.,~;,bon ·;: 1; ·x.2)X-3; tJnd X-4. ~lo.;,} ~.A.iecti.itv:;;;ilt:tieit~lnd. dla~ .. of an eatlmated 900 P~ 
par y11r of chrome ahavlng1 from loathenanning ancl..fh11ahlng operetlon. lrraddltlon, the faclllty.wlll\treat arid·dlapoat ·of. threi non-llu•d waataa. Two 
are corrollve only end there will be an estimated. 200- pound•· per year ot :each waste. The other wane lr corrollve.and Ignitable and there will ~ •n ani · 
100 of that weue. Treatment will· be In an Incinerator and dllpowl will be in a landfill. · · · · . · · 

a, c•TIMATCD ANNUAL. 
' QUANTITY 01" WASTE 

900 

.400 

100 

~ (.'.: t •. 

I, .... OCirll DlriC .. I,.TIOH 
. -·(lfa ood• u not ente,.d In D(J)) 

:; . Included with abo))e 

I 
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January ll, 1988 
rile 7-3227 

American Chemical Services, Inc. 
ATTN: Xr. John J. Murphy,'Vice President 
420 S. Colfax Avenue 
P.O. Box 190 
Griffith, IN 46319 

REPORT 
Storage ~ank Assessment and Certification 

American Chemical Service, Inc. 

Dear Mr. Murphy: 

RCRA Tank Farms #1 and #2 
Griffith, Indiana 

We have completed our assessment and certification of twenty 
one (21) above-ground RCRA waste storag~ vessels. This work 
was completed in general accordance with our proposal dated· 
April 30, 1987. 

A narrative summary of our evaluation of these vessels is 
presented in the body of this report. Based on our evaluation, 
we certify that in our opinion, these tank systems are 
adequately designed, currently have sufficient structural 
strength, and ~re acceptable for storing the specified 
materials. 

We ~~ust this i~formation is sufficient for your needs. 

.Jchn W. ~-leave:::

Vice ?resident 
~T __ , ?.E . 

Geotechnical, Materials lo Environmental Engineers 

ATEC~ 

Corporate otllcc 
Indianapolis, IN 

~ 
Atlanta. GA 
Baltimore. MD 
Blrmlnghem. AL 
Chicago, IL 
Cincinnati. OH 
Dallaa. TX 
Dayton. OH 
Denver. CO 
Freeport. TX 
Gary, IN 
HoultOn, TX 
Huntsville, AL 
Lexington. KY 
Loulaville. KY 
Newport. NC 
Raleigh. NC 
Salisbury, MD 
Savannah. GA 
Washington. DC 
York. PA 

Alllllates: 
Alexandria, VA 
Norfolk, VA 
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(Includes assessment of Tank Shell Thicknesses) 
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Storage Tank Assessment and Certification 

American Chemical Services 

1.1 General 

RCRA Tank Farms #l and #2 

Griffith, Indiana 

1.0 INTRODUCTION 

ATEC Associates, Inc. (ATEC) was contracted by American 

Chemical Services (ACS) to prepare this written assessment of 

existing RCRA Storage tank facilities currently in use at ·AcS 

in Griffith, Indiana. This assessment is based upon a review 

of design standards, ACS vessel inspection records and reports, 

plumbing and piping pressure test results, hydrostatic test 

results, and an on-site visual inspection of each tank system. 

We did not perform testing of welds of perform independent 

design calculations. 

This assessment report was prepared in accordance with the 

requirements outlined in 40 CFR 264.191 and presented in detail 

in interpretation of the regulations, we reviewed and addressed 

more detailed requirements set forth in the "Technical Resource 

Document for the Storage and Treatment of Hazardous Waste in 

Tank Systems", u.s. EPA Office of Solid Waste, December, 1986. 

1.2 Organization 

The results of our assessment and findings are presented in the 

body of this report. Pertinent data, including tank I.D. 

numbers, installation dates, capacities, and tank contents are 

summarized in the "Tables" Section. Results of leak tests and 

our visual inspections :or each vessel are presented in 

Appendix A. General tank information, including company 

inspection reports and a written assessment of tank shell 

thicknesses are presented in Appendix B. 
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1~3 Subject of Assessment and Certification 

In summary, twenty one (21) RCRA waste storage tanks are 

addressed by this assessment report. 

I.D. numbers is presented in Table 1. 

locations are shown in Figure l. 

1.4 Design Standard Assessment 

A list of tanks and their 

The RCRA storage tank 

Based on our visual observations and conversations with Mr. 

John J. Murphy of ACS, all tanks were designed in accordance 

with the document API Standard 650, "Recommended Rules for 

Design and Construction of Large, Welded, Low-Pressure Storage 

Tanks." 

1.4.1 Shell Thickness Testing 

All tank shells were testing for thickness of the tank walls, 

and roof, by ACS personnel during the summer of 1987. 

Thicknesses were measured using a Parametrics Ultrasonic 

Thickness Gauge, Model 5226. Each tank was measured by first 

scraping the painted surface to the bare metal. A thin film of 

conductivity grease was applied to the area and the measurement 

was taken. The equipment was recalibrated for each tank from a 

standard block. The number of points measured for each tank 

was based on the variation of the readings. 

For dish bottom tanks, a minimum of three readings were taken 

on the bottom dish, one about 12'' from the bottom nozzle, one 

halfway to the sidewall, and one 12" from the sidewall. 

Further, readings were obtained 6 inches up the sidewall, one 

on either side of the first seam and one on either side of the 

second seam. If discrepancies developed, more readings were 

taken. The flat bottom tanks were measured at the following 

locatio:1s: Two 6" up the sidewall (one adjacent to the 

transfer :1ozzle), one one either side of the first seam, one on 

either side of ~he seccnd seam and one on the either side of 
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the third seam. Again, if discrepancies developed more 

readings were taken. The :-ecorded metal thicknesses were based 

on the minimum readings. 

Tank thickness test results indicate that'tank wall thinning 

has been con~istently small. Two verification measurements per 

tank were taken by ACS personnel and observed and recorded by 

ATEC on December 9 ~ ·1987. These verification -Jti~asurements 
deviated a maximum of 8.5 percent from earlier measurements, 

with a absolute mean variation of approximat~ly 2 percent. 

1.5 Hazardous Characteristics 

According to u.s. EPA Guidance, an assessment of hazardous 

characteristics for handled wastes should address the 

compatibility of handled wastes with tank and or liner 

materials~ our compatibility assessment was prepared by 

evaluating loss of tank thickriess as documented by ACS 

personnel in the attachment reproduced in Appendix B. 

The tanks subject to this assessment are constructed of A 283C 

carbon steel. With the exception of tanks #lA, #lB, #116, 

#120, #121, #203, #206, #212, average yearly shell thickness 

loss rates are less than the "conservative" limit of 0.002 

inches per year prescribed in the u.s. EPA guidance 

document. 1 We therefore believe that these tanks are 

sufficiently compatible for continued similar use. 

The following tanks lost more than 0.002 inches per year of 

shell thickness: 
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Tank I. D. Average Thickness Lost Per Year 

#1A 0.004 inches 

#1B 0.0039 

#116 0.005 

#120 0.0023 

#121 0.004 

#203 -" 
0.0021 

#206 0.0022 

#212 0.0074 

To evaluate these tanks, ACS has calculated minimum allowable 

shell thicknesses using the method outlined in API 650 A 4.1. 

Using this method, ACS has determined that current (1987) shell 

thicknesses for these tanks still exceed the minimum API 

thickness requirements 

factors of 1.3 to 14. 

thickness loss rate of 

(including a corrosion allowance) by 

Based on the greatest calculated shell 

0.0074 inches per year, Tank #212 should 

maintain a sufficient shell thickness for approximately five 

(5) years. Thus, with annual shell thickness monitoring, we 

believe that these tanks also exhibit sufficient compatibility 

for continued similar use. 

1.6 Leak Test Results 

Vessels #202, #203, #204, #205, #206, #210, #211, and #212, 

located in tank farm #1, were each hydrostatically tested by 

transferring product such that each tank was observed at full 

working capacity. No visible signs of leakage were observed 

for these tanks. Further, this hydrostatic test served to 

demonstrate that these tank posses sufficient strength to 

contain their full hydrostatic loads. 

Due to their unique contents, the stored wastes contained in 

tanks ~ A 1 , # B 1 , # 11 6 , # 117 , # 118 , # 11 9 , n 2 o I ~ 12' 1 , # 12 2 I # 12 3 , 

=12~~ #125 1 and #126, product could not be transferred to fill 
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each tank to working capacity. Therefore, these tanks were 

subject to a exterior visual inspection described below. 

·· Ancillary equipment for the twenty one ( 21) tanks subject to 

this assessment was pressure tested for tightness using a 

method deveioped specifically for the system. The ancillary 

equipment is defined as all piping, valves, joints, gaskets, 

and pumps associated with each tank farm, within the boundaries 

shown in Figure 1. Nitrogen was applied to each of the lines 

at a minimum of 25 pounds per square inch. 

A soap water mixture was applied to the pumps, joints, welds, 

and valves of the entire system to facilitate detection of 

nitrogen leaks. Points in the system that failed to be 

pressure tight was immediately repaired and retested to assure 

tightness. At completion of pressure testing, all ancillary. 

equipment within each tank farm passed this leak test. 

1.7 Visual Inspection Results 

The twenty one (21) tank systems subject to this assessment 

were physical~y inspected on December 9, 1987 by ATEC. The 

check list used for the inspection was based on the publication 

"Guide for Inspection of Refinery Equipment, Chapter VIII -

"Atmosheric and Low-Pressure Storage Tanks" published by the 

American Petroleum Institute. Listed below are the items 

physically inspected at each system. 

Anchor bolts - where possible 

Welds 

Pipe supports 

Nozzle connections 

Tank walls 

Roof :oundations 

Vents and controls on tank roof 

Gauges in operation 
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Protective coating 

Indication of any leaks 

Name plates 

General Housekeeping 

All 21 tank systems appeared to be in a good state of repair. 

We observed no deficiencies that appeared to affect the 

structural integrity of the tank system. The check list from 

the inspection of each tank is included in Appendix A. 

1.8 Qualifications 

At the time of this assessment, vessels and ancillary equipment 

subject to this certification were assessed to be free of 

leaks, structurally sound, and in a good state of general 

repair. In my opinion, the extent and scope of this study is 

in general accordance with the EPA guidance as expressed in the 

u.s. EPA "Technical Resource Document for the Storage and 

Treatment of Hazardous Waste in Tank Systems," December, 1986. 

However, with the passage of time, site conditions or equipment 

usage conditions can be subject to change. Therefore, periodic 

reviews of system conditions should be completed. These 

reviews should include continuation of routine and non-routine 

inspection and maintenance of all vessels (including annual 

shell thickness monitoring) and ancillary equipment used to 

store, treat, or handle hazardous materials. If the usage or 

application of the facilities described in this report are at 

any time changed materially from the conditions described in 

this assessment, or if during operation, routine maintenance, 

or inspections it is discovered that information presented in 

this assessment is incorrect, of if observed leakage does 

occur, we should be informed immediately since the validity of 

our :indings may be affected. 
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1.9 Certification Statement for Existing Tank Systems 

I, John W. Weaver II, P.E. Certify for ATEC Associates, Inc., 

the following. These findings were obtained in accordance with 

standard petroleum industry and standard engineering 

practices. No other warranties are expressed or implied: 

1. I am a qualified registered professional engineer and ·am · · 

not an employee of American Chemical Services, Inc. or· an 

American Chemical Services, Inc. subsidiary. 

2. The term "Tank system" in this Assessment and Certification 

refers to the following tank systems subject to this 

assessment: #116, #117, #118, #119, #120, #121, #122, #123, 

#124, #125, #126, #A1, #Bl, #202, #203, #204, #205, #206, #210, 

#211, and #212 as identified and located in this assessment 

report. 

3. In my opinion, based on my review of, or the review of 

others under my direction, the Design Information for these 

Tank Systems indicates that the Tank Systems have sufficient 

structural integrity and are currently acceptable for storing 

the materials identified in this assessment report. 

4. In my opinion, the tank systems are adequately designed and 

currently have sufficient structural strength and compatibility 

with stored materials to ensure that it will not collapse, 

rupture, or fail. 

I certify under penalty of law that this document and all 

attachments were prepared by me of under my direction or 

supervision in accordance with a system designed to assure that 

qualified personnel properly gather and evaluate the 

information submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly 

responsible for gathering the information, the information 

Page 7 

ATE€ 
T 

It 
I 
I 
I 
I 
I 
I 
I 
1:! 
I 
I 
I! 
I 
I 
I 
I 
I 
I 
I 



II 
II ___ _ 
II 
IJ 
II 
11 

II 
IJ 
11 
It 
It 
1_1 

1.! 
1_1 

1! 
I] 
I:~ 

--~~ . 

I~ 

IJ 

subnitted is, to the best of my knowledge and belief, true, 

accurate, and complete. I am aware that there are significant 

penalties for submitting false information, including the 

possibility of fine and imprisonment for knowing violations. 

John w. Weaver II, P.E. 

19478 

Professional Engineer's Number 

Vice President 

Title 

ATEC Associates, Inc. 

Firm 

Page 8 

ATE€ 
T 



List of References 

1. United States Environmental Protection Agency, Office of 

Solid Waste, "Technical Resource Document for the Storage 

and Treatment of Hazardous Waste in Tank systems", December 

1986. 

--------

---

ATE€ • 

1\1, 

I 
I 
I 
I~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I! 



II 
ll 
II 
IJ 
IJ 
IJ 
II 
1.1 

II 
IJ 
IJ 
II 
IJ 
IJ 
II 
IJ 
11 
1)1 

II 

TABL::s 

1. Listing of Vessels Subject to Assessment 

2. Verification of Shell Thickness Testing 

ATE€ 
~ 



* 

TABLE 1 
Listing of Vessels Sub_i ect to Assessment 

Tank year Capacity Contents Design 

* 
instaUed (Gal) *1 

* * * * * * * * * * * * * * * * * * * * * * * * * 
116 1982 10~800 b 
117 1982 10~800 b 
118 1982 10~800 b 
119 1982 10~800 b 
120 1981 6~000 b 
121 1981 10~500 b 
1'"''"' k..;... 1981 10~500 b 
123 1978 19~500 b 
124 1978 19~500 b 
125 1978 19!500 b 
126 1978 19~500 b 
Al 1981 2~750 a 
81 1981 2~750 a 
202 1977 18~000 c 
203 1977 16~(1(1(1 c 
204 1977 17,000 c 
205 1977 18,000 c 
206 1977 17,000 c 
210 1977 23,000 c 
211 1977 23,000 c 
212 1981 24~000 c 
220 1981 1,000 c 

*1) a- Methylene Chloride~ 1,1,1 Trichlcrethvlene 
Trichlorethylene, Perchloroethylene. 

b- Acetone, Me thana 1, i·1ethy 1 Eti'le 1 f<etone, 
Isooropyl Alcohol~ Toluene, Hexane, 

*2 

* 
a 
a 
a 
a 
a 
a 
a 
b 
b 
b 
b 
a 
a 
c 
c 
c 
c 
c 
c 
c 
c 
a 

Methly Isobutyl Ketone, Butyl Acetate, Xylene 
Mineral Spirits, Butyl Cello~olve~ Butanol~ 
Ethyl Acetate. 

c- All of the above, Chlorinated not :J'Ier 201. 
of the total concentration. 

*2) a- Vertical on legs on a concrete ~lab. 
b- Vertical with a flat bottom on 

a concrete slab. 
c- Vertical with a flat bottom on 

a slag foundation. 

* * * 

I 
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11 
II 
11 
11 
II 
II 
II 
II 
II 

1,\l)LE: 2 
'.' e> r i. E i c.::.:: ion or S ii c ll Tl1 i c ~ness T c s ci n 1:: 

. (. ~ ... ~. " ... , 
.·,.J .:> c_,:,::; ... :;. .•• 

·:·ank 
;;um.oer 

• ••• •• '"'!•." 

:; .....; . 1.. L".t\..:. 

: ·.easur i :1c.: 
Point 

;:::1evation (ft) :ani< .Side 

:·hick ness 
(in) 

5/87 12/9/87 

Chanje 
Thickness Thickness 

(in)*l 't 
************•*'*********•*•***************************************************** 

116 

117 

l.l3 

l.l9 

120 

l2l 

122 

123 

124 

125 

126 

A1 

i.31 

202 

2U3 

204 

205 

206 

210 

211 

212 

9 
9 
9 
5 
:) 

5 
5 
5 
s 
7 
7 
7 
7 
7 
7 
7 
7 
5 
s 
5 
J 

7 
7 
6 
6 
7 
7 
7 
7 
7 
7 
7 
-
I 

7 
7 

.::i 

s 
·' 
s 
~-.j 

1:: 
w 
E 
w 
E 
w 
s 

s 

s 
" " s 

s 

s .. 
s 
>J 
s 
,, 

J.235 
J.228 
J .22J 
J.2J~ 

J .226 
0.230 
J.24i 
3.248 
3.242 
J.246 
0.234 
J.240 
3.249 
0.249 
0.240 
!J.241:l 
J.236 
J.244 
0.236 
0.240 
0.234 
0.237 
0.446 
0.439 
0.420 
Y3.432 
1:!.168 
0.170 
0.144 
0.148 
~.151:! 

0.146 
13.187 
3.177 
0.222 
0.214 
3.162 
\3.155 
IJ.168 
0.169 
0.162 
0.167 

J.236 
l:l.240 
0.225 
;3.229 
\1.2~1. 

J.2.32 
13.242 
0.247 
0.254 
0.254 
1:!.243 
0.238 
\j. 24 9 
0.248 
~.235 

0.242 
U.239 
0.240 
0.235 
0.238 
0.233 
0.231 
0.452 
0.450 
0.430 
0.432 
0.162 
0.164 

-J.l45 
0.144 
0.143 
0.144 
0.171 
0.171 
U.219 
0.218 
0.162 
0.158 
l:l.l76 
0.178 
0.153 
0.158 

ILOiJl 
0.002 
0.\J15 

-J.00l 
l:l.0!J5 
0.002 
O.IJOl 

-0. OCH 
0.012 
0.008 
0.009 

-0.002 
!J.000 

-0.001 
-0.005 

0.kW2 
0.003 

-IJ.I:l04 
-0.0~1 

-0.002 
-0.001 
-0.006 

0.006 
0.011 
U.OHJ 
0.000 

-0.006 
-11.1:!06 

0.001. 
-0.004 
-0.007 
-l:l.i302 
-IJ.Ol6 
-0.(W6 
-0.003 

l:l.l:ll:l4 
a.IJJ0 
0.003 
0.008 
0.009 

-1:!.01:!9 
-0.009 

•J.4255 
0.841:!3 
6.8182 

-0.4J48 
2.21.24 
u.o696 
IJ.4l49 

-0.4032 
4.95o7 
3.252\3 
3.8462 

-0.8333 
~-~~(l;J 

-0.4016 
-2.0833 
~.8333 

1.2712 
-1.6393 
-~.4237 

-~.8333 
41.4274 
-2.5316 
l. 3453 
2.5~57 

2.3810 
0.13~00 

-3.5714 
-3.5294 

0.6944 
-2.7027 
-4.6667 
-l. 3699 
-3.5561 
-3.3898 
-1.3514 

1.8692 
0.01:!00 
1..9355 
4.7619 
5.3254 

-5.5556 
-5.3892 

********************* 
,'\EA..."J: 

AOSOLU~C: >li.AJ.~: 

*l - . .; positve tn1cY::1ess c~an:}e irdictes a 1ncrease 

0.0005 
0.0049 

1n tank wall :rncKness. " negetive thickness change 
indicates a Jecrease 1n wall thickness. 

0 .~021 
2.1491 
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Pressu:::-e Testing 

Plant Site: File No: 7-3:2.27 

Tank System---#: _}!6- I.JC_.;..<<Z;...;,..-.:.,.J-<i..:...·:......'-_,_,""'-c"'-.- ~-~·''':1 
I 

Date: I I - 9 - ?. 7 

Inspected by: kJ::t't,. m //~/:: ,(5,-, ,/c: 

2) Leaks detected 

) c 1· fr.- { c/c.. I__, e /~c., c. 
1
;-- 5 

~ j ~~ ~ ~ 

3) Remedial action - results (if appropriate) 

a) ,,(- .5 (( { q 

~I_),< It',. , "j 
vGI:..·c /7<-, .f-s 

~,;; <' ""-'" /, (' 



Pressure Testing 

P 1 ant s it e : ---"/f_,C,_--"',5'---__..::.G-_-,_,.....:...!....:.... /,-'--, ""'--{--'--'),'----- File No: 7- 3 ;( ;J 7 

Tank System· #: 2 o.;.- _)/_;;_ tJ." 1 M i' l'o '/· .• 5 

Date: !) - q - z: 7 

Inspected by: ,..:-;::6 .1 -':~1 l12r ,17.·. / c;:. 

1) Testing method: /V'. { '•".:J<"'" 

Cf,,.c-..,J;, "'" t cAr ~/..:, { ,.,..,. 
Ctt ,c,,.,fl (_,.,.·<'/</,/ ,··, 1 /.-,..-.:; 

v / 

2) Leaks detected 
{() Lf !~t-h--J <'/' ~c-1~-c- /'.),,< 4-J 

6) / lee./: c,( cc"(,..,.l sc..cc,.,-, /c.,...~ -:fetJf.-... ~ 

3) Remedial action - results (if appropriate) 

(... ·c; I. ,· / 

~ ('. ( ·7"'..s c;' ,- , ~ 

"' ·.· "- I , , . ' J, •. c.- • '- _./ 

h) I
. J, _, _;. . .. ('-

/ ' l C.·/ " j ' 
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Visual Inspection 

Tank system# ~~ 

Date: /)-:- 4 - ·;: 7 

Inspected by: ,_-:-/11/l/ 

Item 

1) Weld breaks ,1,~~,.,"' "V'/'~. ~, c· 

2) Punctures t~ '//';. . <'•; . 

/ c' !.1 :< s 

3) Scrapes of protective coatings 

?c;, ,, { .... / 

I 

Plant Site: ,1 C S - C:,, 11( A 

File No: 7- 3....<.}7 

ct ("',. c ~ 

4) Cracks Cl { .5 ,, •. /;; ( c 

5) Corrosion 

6) Loose ?ipe connections - indications cf leaks 
./ J ~ .. ~ ~ ~ . _ /,.:, ,. · • I.. ~:: ( /- r . · -

7) Others I . ,.·..:, .. 

S) Gene~al House ~ee~i~~ ,· 



Visual Inspection 

Tank System # l! 7 Plant site: -·lc_·.j· · C:,., /l'cA 
Date : I)-"" 'I - c 7 

Inspected by: ~r~ 

Item 

1) Weld breaks 

2) Punctures A!o c,1~C/,. <"'•' ( 

I C&' ,f-:; 

3) Scrapes of protective coatings 
/a' n C .-cl' 

4) cracks c- ( 

5) corrosion 

File No: 7- 3~.::J 7 

Or> 

6) Loose pipe connections - indications of leaks 
\ -

C I (,-,, ,,r-rC/, .. , .> 

7) Others .:I, ) . J . ' - / 
( (.. /' ( , ~ (. ~ 

S) Genercl ~ouse Y.eepi~g 

Cr· 
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Visual Inspection 

T k .. /lj( an System :: _ '-' 

Date: /J..:. 'I· 3 7 

Inspected by: /~1?1/11 

Item 

l) Weld breaks · /1/<J,,e 0//'~.-P/1 f 

I' 

2) Punctures -~ . 

~) Scrapes of protective coatings 

ra,,.,f~c-1. 

4) Cracks n Crt t"' 

5) Corrosion .sl,jl· f ..s·(..- /a .. ., 

Plant Site: 

File No: 

6) Loose pipe connections - indications of leaks 
,-, 

7) Others 

I 

~'- "7"'.J ./ .... ( -" c 

--~~- _:.' ,·; 'r 
~' 

6) General House keepi~g 

.··c..·"- ...... •· 

. ' . 

/_l c s - r:·,- IC cA 

7- 3~~7 

/ . .s. c. -o 



Visual Inspection 

Tank System # I I 1 
Date: 1) -:- Cj- 3 7 

Inspected by: vr~a7 

Item 

l) Weld breaks ;Vc..'•• <"' c/ /a..-("',, / 
.Su,.. ~<<-' 

2) Punct:ures 

J) Scrapes of protective coatings 
JD(;Ir7 t ,-_/ 

4) cracks 

5) Corrosion -~ /,j;. f 
/ 

r-c;,,r/ 

Plant Site: 

File No: 

6) Loose pipe connections - indications of leaks 

7) Other-s - / !"" ~- ) ·' -

3) Gener-al :--:ouse 

/ 
( (. 

__:__/ 
- 'l ..,· 

. ,· - ' . ~ ~ -. 
/, L 

/1 - - Jl' ), /fC:-5 v-~/ ,,c, 
7- 3~.A7 
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Visual In~pection 

'lank System # _.·· ~ Q 

Date: /2~-CZ- (.7 

Inspected by: ~../--ltl/?1 

Item 

1) Weld breaks - Vc.·e 

2) ?unctures I 
c.··.:.. 

3) Scrapes of protective coatings 

_r;c.- r n C Pd 

4) Cracks 

5) Corrosion 

- (/' 
P 1 ant s it e : /) L- S - /.-, 1 1 1. (I, 

File No: 7- 3.:? "J 7 

c 

6) Loose p1pe co~nections - indications of leaks /: .-
-· ..... (.-

i) Others ~ . ,, '. 

~) General House keepi~g 

./ ,c :..: c· ... , 

.-- ( ("' 

-~j (. (" r·, 

/._._, ___ _..:. ,. '! 



Visual Inspection 

Tank system # I J I 

Date: /)- Cf- Z: 7 

Inspected by: 71?1/l! 

Item 

1). Weld breaks 

2) Punctures 

Plant Site: /-1 C-5 - 6r c /X t:/. 
File No: 7- 3.2:J/ 

o •.. 

/ / 

i~'c· ':""'5. 

3) Scrapes of protective coatings 

4) Cracks /:c,· c' o.· 

5) Corrosion SI. 7 J. f 

6) Loose pipe connections - indications of leaks 
1 ~,. ~.5 :::1". ... cC. /'-'<".), / 1 /'. /'_'-) 

7) Others 
I 

/ L-~ .- .) ; J , ' - ,....,_):, 

8) General House keeping . f ( ., .•. / 
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Visual Inspection 

Tank System ; /}) 
Plant Site: 4G f- cr> f'/! c."~ 

Date: / ) -/ q- ?.7 
File No: 7~3.,{.:? 2 

Inspected by: c.-/ 1?fm 

Item 

1) Weld breaks 

2) Punctures iVc 

J?C'•' ~ ) c.// c.;;-~,, f 

-S u , /c. c e . 

3) Scrapes of protective coatings 

4) Cracks 
c':c.. ( .--•. 

5) Corrosion 0·' 

6) Loose pipe connections - indications of leaks 

' - - ~~ - :'c- .:. ~...;. / ) /._;. ·::; 

7) Ot!i.e:cs /,...· ;- ' .. 

3) Ge~e:cal ~ouse ~eep~~a --. ' ' .. 

/ 

-: :::·"' ... ,., . ,. ,.. 

'i" 



Visual Inspection 

Tank System # ;) 3 

Date: / ?..c- 0-? 7 

Inspected by: c/dt~ 

Item 

1) Weld breaks- r_cY'e.., Y/C'··~,.,~ 
..5u ,....fc.,c~ 

. ,"'~/) 

Plant Si_te: .1C5· CZc/;.., cJ, 

F i 1 e No : 7- 3 .:< ;; 7 

2) ?unctures J'7 o C// /·J C'. < ,, f ~ l-', c/ -r-,, c ~ 

r~-5" ~~·;,~5 /,.-r- :-.-.s 

I 
.I 

I 
I' 
I 
I 

t2~s/ ~ /a .... c .. .f 1 3) Scrapes of protective coatings 
.J 

4) Cracks (.:, 1 

/) 

5) corrosion .S c, ..-; c; c ~ 

6) Loose p~p~ connections - indications of leaks /'L 

7) Others /. 
(_. ~ ·' .., . ) , ; 

: (. , 1 c . ~ . ,.. 

8) Gene~al House keeping 

r<l / ·I :" ,-./ Cv<"" .--

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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Visual Inspection 

Tank System ~ /) '7' 

Date: ()':;. q_ C.7 

Inspected by: V-~ 

P 1 ant s it e : A ~ 5 · (T ·,, I'/; .( .1, 

File No: 7- ]);?2 

Item 

1) Weld breaks 

3) Scrapes of protective coatings 

jJ Ci I r1 C.<' j 

4) Cracks /?c ,, <" 

5) Corrosion /) 
5~ . . i.l '(" 

I 

c-' (._. . J .... ,.., < r' 

~c; ,, f-

6) Loose pipe connections - indications of leaks ,-, 
'.-'c.· -: _; /. .·· ,.... · J 

• , c ~-,. j' ./. / •· j 

7) Othe:-s -/, -~-(), ...... -
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Visual Inspection 

k # , I/ Tan System 1 •""" 

Date: 12-CZ-07 

Inspected by: J/J1,1? 

Item 

1) Weld breaks 

2) Punctures 

3) Scrapes of protective coatings 
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4) Cracks 
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File No: 
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Tank System # 1! --'---
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Item 
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Visual Inspection 

Tank System # /5- 1 

Date: /}- c1. (7 

Inspected by: ~7 }11,11 

Item 

1) Weld breaks 

2) Punctures 
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Tank System # :,' .~ -~ 

Date : J) - "} - '? 1 

Inspected by: ,__;-/?' /:·: 
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Item 

1) Weld breaks 
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4) Cracks 
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Visual Inspection 

Tank System # · _:{(; :J 

Date: /,)- Cj- ?7 

Inspected by: u .11!:m 

Item 

l) Weld breaks 

2) Punctures 

f?c· n t" c//'"' ,- ~, l t 
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Visual Inspection 

Tank System #- .... 'o(;. 
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Inspected by: UT)&~a7 

Item 

l) Weld breaks 
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Visual Inspection 

Tank System # -.x
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Date: I)~? 0 7 File No: 7- 3.2_;J 7 
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Item 
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3) Scrapes of protective coatings 

4) cracks 
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7) Others .. ·I ,....·s~ c -
- j" 

/' 
)'.•:,_ . 

' / / 
v ,. ,... r c..-

3) Gene~al House ~eep~~g _·;· ~·:·</ 



Visual Inspection 

Tank System # d/1 
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File No: 7- 3.?:?7 

Inspected by: J 11/;r! 
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Visual Inspection 

Tank system# )!2 

Date: /1~ q_ 37 

Inspected by: VI~~ 

Item 

l) Weld breaks 

2) Punctures f7c 
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J) 3crapes of protective coatings 

4) cracks 

5) corrosion u ~--7 f I.)/ /-
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Plant Site: /IC-.5 
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l. ACS Tank Inspection Reports 

2. ACS Description of Tanks Includes 
assessment of Tank Shell ThicKness Data 
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- - ------- -D--Dc-ip~ o~n~Re-to~i~al-k .. il ... a ..... s)- - - - -1987 PRESENT 
SHELL WORKING 

THICKNESS CAPACITY DIAMETER HEIGHT 
TANK I DENT (IN. @ ELEV) (GALLONS) (FEET} I (FEET) 

-·-------------- ---· 1- ------- ---· 
Loc,l t. ion l\ 

:: '() .220 DISH 1000 5.5 I 5.5 
.243 WALL 

l.nc.tl iun 13 I 
;J It\ .5625 DISII 2750 6.5 I 10 

. tl4 4 Wl\LL I I 
~: 1 8 .5625 DISH I 2750 6.5 I 10 

.423 WALL 

I 1t I I 6 .285 DISH 10,800 12 12 
. 2 38 WALL 

~11 I 7 . 313 DISH 10,800 I 2 1 2 
.226 HALL 

tt l 1 8 . 314 DISII 10,800 1 2 1 2 
.230 Hl\LL 

111 19 . 3 1 l DISII 10,800 1 2 1 2 
.2'12 WALL ~ 

co 

~~ 1 2 0 .JUS DIS!! 6000 9 L' m 

. 247 WALL ~ ... 

!: I 2 I . .307 DIS!! 10,500 I 0 1 u (."J 

.23!3 \--11\LL 
_j 
::) 

~11 2 2 .JOB DISH 10,500 I 0 I R J 

. 2 '1 G \\1\LL 
· l! I 2l .2'12 TO (jl 19,500 1 0 JJ 

. 2 tl2 l\BOVF. fj I 

~: I 2 11 . 2-:15 TO fJI 19,500 1 0 lJ 
.240 AOOVE (,1 

:~ 1 ~! '_~l .241 TO (J I 19,500 I 0 l ~ 

.240 AI30VF. r,' 
I! I ~· f", .240 TO G' \9,500 10 ll 

.232 1\00VF. {)I 

It I l ll l ;1 . 1 G 2 TO (J I I 1 , 000 l 0. 5 1 n 
. l 75 AOOVE ()I 

\ 



-

P-:':l '''~~~cription of 'l'ilnks (j,!etf:•r 
(con' L) 1 <JU7 !'RESENT 

Tt\NK !DENT 

Loc<ltion C 

1120:.' 

,'/~I) l 

it 2 0 ·1 

,',' :· 1 1 

.-. -.-, - - -

SIIELL 
THICKNESS 

~---~IN. @ ELEV) 

I .241 TO 6' 
. 170 Al30VF. 6' 
.221 1'0 6' 
.HU ABOVE 6' 
.220 TO 6' 
.150 ABOVF 6' 
.240 TO 6' 
.100 ABOVE 6' 
.236 TO 6' 
. 2 1 5 ABOvE (j I 

.235 TO 6' 

. 16 5 l\ novE r, • 

.237 TOG' 

.17':' ABOVE G' 

.232 TOG' 

. 153 t\BOVE 6' 

to lndividual Tank Profile Drawings) 

WORKING 
CAPACITY 
(GALLONS) 

DIAMETER 
(FEET) 

HEIGHT 
(FEET) 

·- -· --·-··- ----. -·- ···----··----

18,000 I 0. 5 29 

16,000 l 0 . 5 27 

17,000 10.5 :~ 7 

18,000 10.5 ?.<J 

17,000 10.5 27 

23,000 I 2 27 1/3 

23,000 12 27 I I 3 

24,000 I 2 I 29 

- -· -- ... -·;;A -- iii 

r-
a:> 

~ < 
t-- 7 

I 
Cl 

~ 
== 

A>Wh .•• 



T/\NK !DENT 

Locution A 

ft20 

Loc<1tiun B 

HIT\ 

t: Ill 

:: 1 1 r, 

H 1 1 ·7 

1: I I H 

1: l l C) 

H I :~ Cl 

:~ l 2 l 

tt l 7. <1 

t~ I 7. 5 

ltl002 

NA'rER I AL 
OF 

CONSTRUCTION 
PRESSURE 
CONTROLS L FOUNDATION SEAMS 

------------ ------- ------------- ·---------------------- ----- ------ .... -··· ------

A 240 
316 s.s. 

A 283r. c.s. 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

NONE 

STORAGE 
TANKS 
OPERATE 
AT + .5 oz 

BY USING 
POSITIVE 
AND 
NEGATIVE 
BREATHING 
VALVES 

I 
l 

611 CONC WELDED 
I 
I 
I 

l 2 II CONC 
I 

I 
\vELllED 

II 

i 

II I II 

II \ 
II 

II II 

II ,, 

II 

II 

II II 

II 

II ,, 

II 

II 

CLAY BASE 
WITH 6" TO 
811 GRAVEL 
#73 

:--
CD 

~ ill 
t~ <:T 

I 
Q 

_j 
:..::> 
---:l 



-

lJ-2ll Description of Tanks (Refer to Individual Tank Profile Drawings) 
(can't) 

Ti\NK IDENT 

Location C 

#202 

ff-203 

# 20·1 

#205 

#206 

f.:?IO 

~~ 2 1 1 

j~ 2 1 2 

-·- -

MATERIAL 
OF 

CONSTRUCTION 

,., 283C c.s. 
II 

II 

II 

II 

II 

II 

II 

·--- - - -· -

PRESSURE 
CONTROLS 

STORAGE 
TANKS 
OPERATE 
AT + .5 

BY USING 
POSITIVE 
AND 
NEGATIVE 

oz 

BREATHING 
VALVES 

l 

·- -- -

FOUNDATION 

CLAY BASE 
WITH 6" TO 
8 11 GRAVEL 
#73 

- . ' 

SEAMS 

WELDED 

II 

II 

II 

II 

II 

II 

II r-
a::l 
O"l c... 
t- <J 

I 
c 

-
~ 

-· iii 
~· - ~ - iii 



- \ '· 

- - - - - - - - - - .. ES- - - - -. -ORIGINAL THICKNESS 
AGE · THICKNESS PAST INCHES AVERAGE TlllCI<NESS 

T fiNK I DENT YEARS 1 1 NCHES @ ELEVATION USAGE AT ELEVATION , PER YEAR LOST 
-------------· ---· ... --- _______ )_ _____ ------------------------------ -------- -------· --- _j _________ . 

Locution A 

#20 

Location B 

lt 1!\ 

Hill 

# 1 16 

# 1 l 7 

# I I fl 

f. I I (I 

~~I 2. 0 

:: I ) I 

:t I 2 2 

11123 

1;12'J 

t: I 26 

tt 1 ()0 2. 

I·',,·;~ t i • >11 C 

tt :.> () :) 

21 

16 

1 1\ 

1 4 

14 

f) 

1'1 

l<J 

19 

19 

10 

I r· 
. ..1 

I I 

I . 

.250 DISH 

.250 SHELL 

.5625 DISH 

.500 HALLS 
" 

.3125 DISH 

.250 WALLS 
II 

II 

" 

.3125 DISH 

. 2 5 0 I~ fl L L S 
" 

" 

.250 WALLS 

" 

" 

.187 Wl\LLS 

.250 TOG' 

.187 ABOVE 6' 

MIXING 
VESSEL 
SOLVENT 

.220 DISH 

.243 WALL 

SOLVENT I .5625 DISH 
STORAGE .444 WALL 

It .5625 DISH 
! • 423 WALL 
I 

OIL 1·285 DISH 
BLENDINGt. 238 WALL 

It l . 31 3 DISH 
.. 226 \'lALL 

II i . 314 DISH 
1 . 2 3o h'fiLL 

II . 3 1 1 Dl Sl-1, 
! • 24 2 \'lALL 

NEl-l .305 DISH 
.247 WALL 

" ' . 307 DISII 
.238 \~ l\ LL 

" ' . 308 DJSII 
.. 24 8 I~ ALL 

FUEL OIL .242 TO 61 
STORAGE .242 ABOVE 

" .245 TO 61 
.240 ABOVE 

II . 2 4 1 1'0 6' 
.240 ABOVE 

" .2'10 TO 6; 

.232 ABOVE 
SOLVENT . 16 2 TO 6' 
STORAGE . 1 7 5 ABOVE 

Gl 

61 

6' 

6' 

6' 

FUEL OIL .241 TOG' 
STORAGE :.170 fiOOVE 6' 

I 
I 

I 
.0014 
.004 

NIL 
.0039 
NIL 
.005 
.0023 
.0008 
NIL 
.0017 
NIL 
.0015 
.0001 
.0005 
.0021 
.0005 
.0025 
. 00<10 
.0007 
.0003 
.0003 
.000'1 
.0003 
.0005 
.0005 
.0006 
.0005 
.0009 
.0025 
.0012 

.0006 

.0012 

-

r-
(;::) 

S? N 
!'- M 

I 
0 

..J 
::J 
J 



\ I.'() II ' 1. (GO!~ • t } l~H/ 
PRESENT 

ORIGINAL THICKNESS 
l\G E THICKNESS PAST INCHES AVERAGE TIIICKNESS 

' 'l'l\NI·: 1 DENT YEARS INCHES @ ELEVATION USAGE AT ELEVATION PER YEAR LOST 
-·--·--- ---·-·----·--

H20J I 8 .250 TO 6' FUEL OIL . 2 2 1 TO 6' .0015 
.107 ABOVE 6' STORAGE . 1•18 ABOVE 6' . 0021 

H 20·1 1 8 II " .228 TO 6' .0012 
.150 ABOVE 6' .0020 

1 5 II II .240 TO 6' .0006 
.180 ABOVE 6' .0005 

#206 16 .250 WALLS II .236 TO 6' .0008 
. 2 1 5 ABOVE 6' .0022 

#210 20 .250 TO 6' " .235 TO 6' .0009 
.187 ABOVE 6' .165 ABOVE 6' . 0011 

Jt?.ll 20 II II .237 TO 6' .0006 
. 17 5 ABOVE 6' .0005 

H2l7 (> II NEW .232 TO 6' .0036 
. 15 3 ABOVE 6' .007'1 

!'· 
~I; -< r: 

N 

f· M 
I 

0 

:::! 
-. 

- ·-' -·- - ~ - --.. ~ --- --· Iii. Iii ---- -.--. - -



D-2b Tank Corrosion and Erosion 

Based on APl 650 A 4.1 a minimum allowable Shell thickness 
was developed for each storage tank. 

t=(2.6)(D)(H-l)(G) + C.A. 
(E) (21,000) 

t - wall thickness in inches 
D nominal diameter of tank in feet 
H = height in .feet 
G = specific gravity of liquid 
E =joint efficenty = .7 

C.A. = corrosion allowance in inches 

The corrosion allowance for each tank was based on the mini
mum wall thickness required to secure the stored material 
with the maximim specific gravity shown in C-lb. (Waste in 
tanks) Then using the corrosion allowance, a minimum wall 
thickness was calculated by using a safety factor of 150%. 

0-33 
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D-2b 
(con' t) 

The following are the calculations for each tank: 

Location A 
#20 
With C.A. = 0 t = 2.6(5.5)(4.5)(1.6) = .007 

14700 

Safety factor: .007 x 150% = .011 
With C.A. = .011 t = .018 

Location B 
#lA and /llB 
With C.A~ 0 t = 2.6(6.5)(9)(1.6) 

14700 
.016 

Safety factor: . 016 x 150% = . 024 
With C.A. = .024 t = .040 

#116,#117,#118.#119 
With C.A. = 0 t = 2.6(12)(11)(1.6) 037 

14700 

Safety factor: .037 x 150% = .056 
With C.A. .056 t = .093 

#120 
With C.A. = 0 t = 2.6(9)(11)(1.6) = .028 

14700 

Safety factor: .028 x 150io = .042 
With C.A. = .042 t = .070 

i!l21 and ffl22 
With C.A. = 0 t = 2.6(10)(17)(1.6) 

14700 
.048 

Safety factor: .048 x 150% = .072 
With C.A. = .072 t = .120 

#123,124,125 and 126 
\.Ji t h C . A . = 0 t = 2 . 6 ( 1 0 ) ( 3 2 ) ( l. 0 ) . 0 5 7 

14700 

Safety factor:· .057 x 150% = .086 
With C.A. = .086 t = .143 

Location C 
:::210 and 211 
\-ii [ h c . ,\ . = 0 t = 2.6 (12)(26.3)(1.0) 

14700 

Safety factor: .056 x 150% = .084 
With C.A. = .084 t = .140 

D-34 

056 

_ .. · 
.< 



D-2b #210 and 211 Above 6' 
(con't) With C.A. = 0 t = 2.6(12)(20.3)(1.0) .043 

14700 

Safety factor: . 043 x 150% = . 065 
With C.A. .065 t = .108 

!fo212. 
With C.A. = 0 t = 2.6(12)(28)(1.0) 

·14700 
= .059 

Safety factor: .059 x 150io = .089 
With C.A. = .089 t .148 

fft212 Above 6 ' 
With C.A. = 0 = .047 

Safety factor: .047 x 150io = .070 
With C.A. = .070 t .117 

1120 2 and #20 5 
With C.A.~ t = 2.6(10.5)(28)(1.0) 

14700 

Safety factor: .052 x 150% = .078 
With C.A. = .078 t = .130 

#202 and #205 Above 6' 
With C.A.~ t = 2.6(10.5)(22)(1.0) 

14700 
Safety factor: .041 x 150/o = .061 
With C.A. = .061 t = .102 

#203 and f/204 
With C.A. = 0 t = 2.6(10_.5)(26)(1.0) 

14700 

Safety factor: . 048 x 150io = . 072 
With C.A. = .072 t = .120 

#203 and #204 Above 6' 
With C. A. = 0 t = 2. 6( 10. 5) ( 20) ( 1. 0) 

14700 

Safety factor: .037 x l50io = .056 
With C.A. = .056 t = .093 

~-JS 

= .052 

.041 

.048 

.037 
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;;206 
With C.A. = 0 t = 2.6(10.5)(26)! l .2) = .058 

1<1700 

safety factor : . o 58 x 1 5 o·x. = . o 8 7 
With C.A. = .087 t = .145 

#206 Above 6' 
With C.A. = 0 L = ~ • t) ( l 0 . ') ) ( 2 0 ) ( l . 2 ) = . 0 4 5 

14700 

Safety factor: .045 x l~O% = .067 
With C.A. = .067 t = .I 12 

Location B (Distillate T~nk F~rm) 

#1002 
With C.A. = 0 t = 2.6(10.5)(16)(.85) = .025 

14700 

Safety factor: .025 x 150% = .038 
With C.A. = .0]8 L = .OGJ 

. jl p I ·,:;fj; 

o-Jo 



- -,l: .. J - - - - - - - - - -· - - - - - -
I 

1907 l"'ETi\L THICKNESS ~I IN I NUN \~ALL THICK~ESS 
T!INK !DENT i\'1' Ui\SE ABOVE 6' AT BASE i\OOVE 6' ·- ------- ·--.-------· -- --·- ---~--- --------- ··--···· .. 

Loc.J t. ion i\ 

#?0 .220 .243 .018 NA 

Location B 

f. I !\ .5625 i 
i .444 .040 NA 
I 

~: I 1.\ .5625 I .423 .040 Ni\ 
0 

It I I 6 .285 I 
I 

.238 .093 Ni\ 

f. I I 7 . 3 1 3 

! 

.226 .093 NA 

# 1 18 . 3 1 'I .230 .093 Ni\ 
I 

I 
:t I I Y . 11 I I .242 .093 Nl\ r-

1. I'D 
a. r--

#120 .305 .247 .070 Nl\ (T 

r- I 
c 

~~ 1 2 1 .307 .238 . l 20 NA ...i 
2 

tt I :~ 2 . l 0 fl .248 .120 Nl\ 

ttl23 . . ! t1 ~ .242 . 14 3 Nl\ 

tt 1 :? 4 . ;! t1 ~ .240 .1'13 ~i\ 

#125 . ~ ·11 .240 . 14 3 NA 

# 1 2 6 .2'10 .232 . 14 3 NA 

#1002 ' . 1 59 . 166 .063 NA 
i 

Location c 

ft 2U 2 . 2 '11 . 170 .130 . 102 

ft2U J . 2 21 . 14 8 I • 1 2 0 .093 I. 



ICJU7 ~IE'J'i\L THICKNESS HINIMUI'I WALL THICKNESS 
'1'/\NK IIJENT I ,\T Oi\SE ABOVE 6' AT BASE ---------------. ,.--.- ----------------- ABOVE 6' -- .. ----· --·--- --- ·- .. --- --------·--

::.::'0·1 .228 • 1 50 . 1 20 .093 

:u l) ~~ . ~'10 • 180 . 130 . 102 

t: :.' ll (, • 2 :l6 • 215 . 145 ' . 1 1 2 

1;2!0 .~35 .165 • 140 • 108 

; t : ~ 1 l .~37 • 1 7 5 . I 40 .108 

~~ ~ \ ~ .232 • 153 . 14 B . 117 

r-
c 

.c! r. 
r-

t- ("" 

I 
c 

' =-) 
J 

--------·-------~-~~··~ 
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APPENDIX C 

STORAGE TANK ASSESSMENT AND CERTIFICATION, 
DISTILLATION UNITS 11, 12, 13, 17 AND TANK 11002 
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ATE€ Associates, Inc. 

11--------------------------------------1 0 1501 East Main Street • Griffith, Indiana 48319 (219) 924-8890/(312) 375-9092 
0 130 Eisenhower Lane South • Lombard, Illinois 80148 (312) 932-0070 

:·!arc!:: 29, 1988 
File 8-3037 

American Chemical Se~ices, Inc. 
ATTN: Mr. John J. Murphy, Vice President 
420 S. Colfax Avenue 
P.O. aox 190 
Griffith, IN 46319 

REPORT 
Storage Tank Assessment and Certification 

American Chemical Se~tice, Inc. 
Disti~~a~ion Units #1, #2, #3, #7 and Tank #1002 

Griffith, Indiana 

De a:- !·!:-. Murpty: 

We have completed our assessment and certification of five· (5) 
above-ground RC~~ waste storage/treatment vessels. These 
vessels include four (4) distillation units and one (1) 
storage tank. ~his work was completed in general accordance 
with our work confirmation letter dated Febr~ary 20, 1988. 

ATEC Offi~ 

Corl)Orate Office: 
Indianapolis, IN 

Ofrlc:ec 
Atlanta, GA 
981timore. MD 
Birmingham, AL 
Chicago, IL 
Cincinnati, OH 
Dallas. TX 
Dayton. OH 
Denver, CO 
Freeport, TX 
Gary, IN 
Houston. TX 
Huntsville. AL 
Lexington. KY 
Louisville. KY 
Newport. NC 
Raleigh. NC 
Salisbury. MD 
Savannah. GA 
Washington. DC 
York. PA 

AlfiUates: 
Alexandria. VA 
Norfolk. VA 

A narrative su~~ary of our evaluation of these vessels is 
presented in the body of this report. Based on our evaluation, 
we certify that in our opinion, these tank systems are 
adequately designed, currently have sufficient structural 
strer.gt~, and are acceptable for storage a~d distillaticn of 
t~e specified ~aterials. 

::.·ie trust this information is sufficient for your needs. 

Very truly yours, 
Atec Associates, Inc. 



1.0 Introduction 

l.l General 

1. 2 Org_anization 

TABLE OF CONTENTS 

1.3 SUbject of Assessment and Certification 

1.4 Design Standard Assessment 

1.4.1 Shell Thickness Testing 

1.5 Hazardous Characteristics 

1.6 Leak Test Results 

1.7 Visual Inspection Results 

1.8 Qualifications 

1.9 Certification Statement for Existing 

Tank Systems 

TABLES 

1. Listing of Vessels Subject Assessment 

2. Verification of Shell Thickness Testing 

FIGURES 

1. Tank Farm Location Plan 

.;P?ENDIX A 

1. Atec Visual Inspection Reports 

APPENDIX B 

1. ACS Tank Inspection Reports 

2. ACS Description of Tanks 

Page 

1 

1 

1 

2 

2 

2 

3 

4 

5 

5 

7 

(Includes assessment of Tank Shell Thicknesses) 

I: 
I 
I 
I 
1: 
I 
I 
I 
I; 
I 
I 
II 

I 
I 
I 
I 
I 
I 
I i 

I. 
! 



II 
l_i ____ _ 

II 
1:1 

II 
IJ 
IJ 
11 
11 
IJ 

I II 

II 
1.) 

It 
1.1 

1:1 

II 
lj 

IJ 

Storage Tank Assessment and Certification 

American Chemical Services 

Distillation Units #1, #2, #3~ #7 and Tank #1002 

Griffith, Indiana 

1.0 INTRODUCTION 

1.1 General 

ATEC Associates, Inc. (ATEC) was retained by American Chemical 

Services (ACS) to prepare this written assessment of the above 

referenced RCRA storagejtreatment tank facilities currently in 

use at ACS in Griffith, Indiana. This assessment is based upon 

a review of design standards, ACS vessel inspection reccrds anc 

reports, plumbing and piping pressure test results, hydrcstatic 

test results, and an on-site visual inspection of each tank 

system. We did not perform testing or welds o~ perform 

independent design calculations. 

This assessment report was prepared in accordance with the 

requirements outlined in 40 CFR 264.191. To address c~rrent 

regulatory interpretations of these regulations, we have also 

reviewed and addressed more detailed requirements set forth in 

~::e "~echnical ;:{esource Document for the Storage and :-rea-:::-,en~ 

of ~azardous Waste in Tank systems'', U.S. E?A Office of Solid 

Waste, December, 1986. 

1.2 Orcranization 

The results of our assessment and findings are presented in the 

body of this report. Pertinent data, including tank I.D. 

numbers, installation dates, capacities, thickness summarys and 

tank contents are summarized in the "Tables" Section. Results 

of pressure tests and our visual inspections for each vessel 

are presented in Appendix A. General tank information, 

including company inspection reports and a written assess~ent 

of tank shell thicknesses are presented in Appendix B. 



1.3 Sublect of Assessment and Certification 

In summary, four (4) distillation units and one (l) waste 

storage tank are addressed by this assessment report. A list 

of tanks and their I.D. numbers is presented in Table 1. The 

RCRA storage treatment tank locations are shown in Figure 1. 
/ 

1.4 Desicrn Standard Assessment 

Based on our visual observations and conversations with Mr. 

John J. Murphy of ACS, storage tank #1002:was designed in 

accordance with_the document API standard 650, "Recommended 

Rules for Design and Construction of Large, Welded, 

Low-Pressure Storage Tanks." Distillation units #1, #2, #3, 

and ;7 vJere· designed and fabricated to ASME standards. 

1.4.1 Shell Thickness Testing 

All tank shells were tested for thickness of the tank walls and 

roof by ACS personnel during the summer of 1987. Thicknesses 

were measured using a Parametrics Ultrasonic Thickness Gauge, 

Model 5226. Each tank was measured by first scraping the 

painted surface to the bare metal. A thin film of conductivity 

grease was applied to the area and the measurement was taken. 

The equipment was recalibrated for each tank from a standard 

=lock. The number cf points measured for each tank was based 

on the variation of the readings. 

For di~h bottom tanks, a minimum of three readings were taken 

on t~e bottom dish, one about 12" from the bottom nozzle, one 

halfway to the sidewall, and one 12'' from the sidewall. 

Further, readings were obtained 6 inches up the sidewall, one 

on either side of the first seam and one on either side of the 

second seam. If discrepancies developed, more readings were 

taken. The flat bottom tanks were measured at the following 

locations: Two 6" up the sidewall (one adjacent to the 

transfer nozzle), one one either side of the first seam, one on 

eit~er side of the second seam and one on the either side of 
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the third seam. Again, if discrepancies d~veloped more 

readings were taken. The recorded metal thicknesses were based 

on the minimum readings. 

Tank thickness test results indicate that tank wall thinning 

has been consistently small. Five verification measurements 

per tank were taken by ACS.personnel and observed and recorded 

by ATEC on March 24, 1988. Results of these verification 

measurements are in Table 2. These verification measurements 

deviated a maximum of 6.2 percent from earlier measurements, 

with a absolut~ mean variation of approximately 2 percent. 

~.5 Hazardous Characteristics 
' 

Acccrding to U.S. EPA Guidance, an assessment of hazardous 

characteristics for handled wastes should address the 

compatibility of handled wastes with tank and or liner 

materials. Our compatibility assessment was prepared by 

evaluating loss of tank thickness as documented by ACS 

personnel in the attachment reproduced in Appendix B. 

The tanks subject to this assessment are constructed of A 283C 

carbon steel. With the exception of tank #1002, average yearly 

shell thickness loss rates are less than t:-... e "conservative" 

li~it of 0.002 inches per year prescribed in the U.S. EPA 

guidance document 2 Table 5 is a summary of tank thickness 

loss records. We therefore believe that these tanks are 

sufficiently compatible for continued similar use. 

Tank #1002 lost an average of 0.0028 inches of wall thickness 

per year. To evaluate this tank, ACS has calculated a minimum 

allowable shell thickness using the method outlined in API 650 

A 4.1. Using this method, ACS has determined that current 

(1987) shell thicknesses for this tank still exceed the minimum 

API thickness requirements (including a corrosion allowance) by 

a :actor of about 3.5. Based on the calculated shell thickness 

Page 3 



loss rate, tank #1002 should maintain a sufficient shell 

thickness for approximately thirty-three (33) years. Thus, 

with annual shell thickness monitoring, we believe that this 

tank also exhibits sufficient compatibility for continued 

similar use o' 

1.6 Leak ~est Results 

Stills ~1 and #7 and tank #1002 was visually observed while 

operati~g under nuetral pressure at full operating capaci~y. 

Stills ;2 and #3 were visually observed while operating at a 

negative pressure of negative 15 inches of mercury. No visible 

sig~s cf leakage were observed for these tanks during these 

~ests. Fur~her, these observations serve to demonstrate ~hat 

these tanks posses sufficient strength to contain their full 

hyd~~static loads. 

The two inch pipeline between tank #1002 and the boiler unit 

was pressureized with product to 80 psi. All piping, valves 

and joints were observed for signs ·of product leakage. No 

leaks were detected during this test. 

Ancillary equipment for the distilling units subject to ~his 

assess~er.~ was pressure tested for tight~ess using a method 

developed specifically for the system. The ancillary equipment 

is defi~ed as all piping, valves, joints, gaskets, and pumps 

associated with the distillation farm, within the boundaries 

shown in Figure 1. Nitrogen was applied to each of the lines 

at a minimum of 25 pounds per square inch. 

A soap water mixture was applied to the pumps, joints, welds, 

and valves of the entire syste~ to facilitate detection cf 

nitrogen leaks. Points in the system which indicated loss of 

nitrogen were i~~ediately repaired and retested to assure 

tightness. At completion of pressure testing, all ancillary 

equipment within the distillation farm passed this leak test. 
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1.7 Visual Insnection Results 

~he ~ank systems subject to this assessment were physically 

inspected on March 23, 1988 by ATEC. The check list used for 

the inspection was based on the publication "Guide for 

Inspection of Refinery Equipment, Chapter VIII - "Atmosheric 

and Low-Pressure Storage Tanks" published by the American 

Petroleum Institute. Listed below are the items physically 

inspected at each system. 

Anchor bolts - where possible 

Welds 

?ipe supports 

Nozzle connections 

Tank Halls 

Roof foundations 

Vents and controls on tank roof 

Gauges in operation 

Protective coating 

indication of any leaks 

Name plates 

General ~ousekeeping 

All four distilla~ion units, ~1, #2, #3, #7 and tank 1002 

systems appeared to be in a good state of repair. We observed 

no deficiencies that appeared to affect the structural 

integrity of the tank systems. The check list from the 

inspection of each tank is included in Appendix A. 

1.8 Qualifications 

At t~e time of this assessment, vessels and ancillary equip~ent 

subject to this certification were assessed to be free of. 

leaks, structurally sound, and in a good•state of general 

repair. In my opinion, ~he extent and scope of this study is 

in general accordance with the EPA guidance as expressed in the 
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U.S. EPA "Technical Resource Document for the Storage and 

Treatr.ent of Hazardous Waste in Tank Systems," December, 1986. 

However, with the passage of time, site conditions or equipment 

usage condi~ions can be subject to change. Therefore, periodic 

reviews of~system conditions should be completed. These 

reviews should include continuation of routine and non-routine 

inspection and maintenance of all vessels (including 

semi-annual shell thickness monitoring) and ancillary equipment 

used to store, treat, or handle hazardous materials. If the 

usage or application of the facilities described in this report 

are at any time changed materially from the conditions 

described in this assessment, or if during operation, routine 

maintenance, or inspections it is discovered that information 

presented in this assessment is incorrect, of if observed 

leakage does occur, we should be informed immediately since the 

validity of our findings may be affected. 
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1.9 Cer~ification Statement for Existing Tank svstems 

I, John w. Weaver II, P.E. Certify for ATEC Associates, Inc., 

the following. These findings were obtained in accordance with 

standard petroleum industry ·and standard engineering 

practices. No other warranties are expressed or implied: 

1. I am a qualified registered professional engineer and am 

not an employee cf American Chemical Services, Inc. or an 

American Chemical Services, Inc. subsidiary. 

2. The term "Tank System" in this assessment and certification 

refers to the following ~ank systems and distillation units 

subject to t~is assessment: #1002, #1 still, #2 still, =.3 

still, and #7 still as identified and located in this 

assessment report. 

3. In my opinion, based on my review of, or the review of 

others under my direction, the Design Information for these 

Tank Systems indicates that the Tank Systems have sufficient 

structural integrity and are currently acceptable for storing 

the materials identified in this assessment report. 

~. In my opi~icn, the tank systems are adequately designed and 

currently have sufficient structural strength and compatibility 

with stored materials to ensure that-they will not collapse, 

rupture, or fail. 

I certify under penalty of law that this document and all 

attachments were prepared by me of under my direction or 

supervision in accordance with a system designed to assure that 

qualified personnel properly gather and evaluate the 

information submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly 

responsible for gathering the information, the i~forrnation 
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submitted is, to the best of my knowledge and belief, true, 

accurate, and complete. I am aware that there are signif~cant 

penalties for submitting false information, including the 

possibility of 

/ .. ·· 

19478 

Professional Engineer's Number 

Vice President 

Title 

ATEC Associates, Inc. 

Firm 
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Tank 

Number 

TABlE 1 

Listing of Vessels Subject to Assessment 

Year 

Installed 

capacity 

(gal) 

Contents *1 Design *2 

************************************************************************* 

1002 1986 11,000 a 

#1 Still 1977 5,500 b 

#2 Still 1977 5,500 b 

#3 Still 1977 3,500 b 

#7 Still 1981 5,500 b 

*1) a - M:thanol, Separably, Alcohol, Butanol. 

b- Methylene Chloride, 1,1,1 Trichloroethane, 

Trichloroethylene, Perchloroethyle.'1e, Acetone, 

M:thanol, Methyl Ethyl Keton, 

Separably, alcohol, Toluene, Hexane, 

Methyl Isobutyl Ketone, Butyl Acetate, Xylene, 

c 

a 

a 

a 

b 

Mineral Spirits, Butyl Cellusolve, Butanol, Ethyl Acetate. 

*2) a - Vertical on legs. 

b - Horizontal on saddles. 

c - Vertical on the ground. 
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iABLE 2 

Verification of Shell Thickness Testing 

Aaerican Cheeical Services 
Tank Assesssent 
Tank Thickness Suseary 
File B-3037 

~easuring 

Point iank 
Nu1ber 

I I I I 
ElevatiJn (ft) Tar.( Side 

1111111111111 

1002 N 
ii 

s 
-

Eottcr -t1 st:ll 

Thicl:ness 
(in) 

09/37 03/24/88 

0.162 0.1~3 

(1.163 0.160 
0.156 0 .!52 
C .I ::6 0.155 

1.lS4 !. 225 

:-!ean: 

Change 
Thicl:ness 

( ir.) 11 
Thicl:ness 

·). (:(.1 

-0.0(:3 
-0.004 
-0. 0~11 

¥ . 
O.tli 

-1.840 
-2.~:4 

-0.6H 

O.Oil :.1~3 

lllltltll 

0.011 1.969 

11 - A positive thickness change indicates a1 increa5e 

:an~ 

in tank wail thickness. A neQetive thickness change 
indicated tank wall thinning. 

'fABLE 3 
Tan~ Thickness iestinq l:;forcation 

A~e Grigine! Present Averaqe Calculated ~·ears 

Nurt.er (yeH:) ihickr.ess ihidne:s Thichess Hinim11 ro l'!ir.iaLa 
{in l (in l loss/yr ihickr.ess i1ici:ness 

I I l l l l I I I I I t I t t t t t t ' t I t I ' t I I I I I I 

1002 11 o.1a1 0.!56 0.0028 •J.063 33.0(10 
11 Still r 1. 250 1. 225 0.0006 0.310 JS73.EOO ,) 

12 Still 43 ;\.500 0.476 0.000~ 0.310 297. 4!7 
13 Still 43 ·:!. 500 0.424 O.OO!B 0.245 101.276 
t7 :till 3 0.~13 0.312 0.00•)1 0.222 :440. 00(1 

'iear 
r~stalled 

l I l I I l 

p-· .~o 

:977 
!T77 
1977 
!9S1 



STILL AREA -· 

FEED UNE TO BOILER 

- - - -

~ NON-RCRA 
/ TANK AREAS 

/// 

RCRA TANK FARM ~2 

IMPOUNDMENT 

-

.· -EXISTING BUILDING 

LOADING DOCK 
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Pressure Testing 

Plant Site: · d 112~ !PtCd.V C/(Ed:'a".A'J. File No: 3'- 3o.3 / 

Tank system # : ----"l~o~a......_.,..:(;.--_____ _ 

Date: 3, 1.?;.;,/9 F 

Inspected by: ~.,.5-/C:tJ ~-:-A~ ="c::::::;, 

l) Testing method: 

2) Leaks detected 

3) Remedial action - results (if appropriate) 
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P:::-essu:::::-e Testi:1g 

File No: 8-Jo} 7 

Tank System #: 4&/CII/t?.t:v &'"'"'" co .S~;//j 

Date: ~,& 0IE8 
Inspected by: --~~r~-~~~~~:~J~--=~~~~~~~-G~-~~v 

2) Leaks detec~ed -

) . / 

I ). eP- ·'"' 

3) Remedial action - :::::-esults (if approp:::::-iate) 



?~essu~e Tes~i~g 

Plant Site: 4tnE£i C~A/ C/1//;t/cdl, File No: 2?'- 303 7 

Tank system -:r. 11"/ s~; // 
Date: ·31.2"110::? 

·/ 
!nspec":ed by: St"c(:~r./ -~IAtl~.e r)> 

1) Testing method: 

2) Leaks detec-:ed /10 r1 e 

3) ~emedial ac":ion - ~esults (if app~cpriate) 
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?yessuye Testing 

Plant Site: 

Tank System #: 

Date: 

:nspec-:.ed ;:,y: 

Acs 

l) Testing method: 

2) Leaks detected 

File No: Z""-303 7 

3) Remedial action - ~esults (if appropriate) 



Pressure Testing 

?lant Site: des File No: 

Tank system #: ~t.=? Sr:.<-(/ 

Date: -1/d~/8"8 
Inspec~ed by: -s;.-Gv;;~ Sl/t,.J;~te:::::> 

1) Testing method: 

2) Leaks detected 

3) Remedial action - results (if appropriate) 
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Pressu=e Tes~~~g 

Plant site:. /fcs 
--~~~---------------

File No: "8'- ..3o.3 7 

Tank System #: ;r;; 7 ·56. // 

Date: 

Inspected by: 
I / 

--."STE~.-:r/ <;:";-A,.(~~~ 

3) Remed~al act~on - results (if appropr~ate) 



Visual Inspection 

Tank System # /00). 

Date: ~IP'"'. /.3'8" 
Inspected by: ~ S 

Item 

1) Weld breaks - /JoH e 

2) Punctures /?One 

3) Scrapes of protective coatings -

4) Cracks 

5) Corrosion -

Plant Site: de. 5 

File No: 8- 303 7 

6) Loose pipe connections - indications of leaks 

7) Others- 'D. c ,(-

I./ s ,/~ o. /£.3 ., 

w s./e C7./6o ·· 

8) General House keeping - Cc e //._,,.. ~ 

S ~,e/e - 0,/ :::-.; ·• 

£ 5 ,. ~~- - c;. / s s .. 
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Visual Inspection 

Tank system-·# I - .Scz(l Plant site: ~/9~c~~=--------------
Date: 3/J~ /n 

l 
File No: Z:- ,?OJ 7 

Inspected by: 5S 

Item 

1) Weld breaks " I 

2) ?unctures "'- I 

3) Scrapes of protective coati:-:gs - co c..~.// ;r7, .. / ~ c> 

t'U' z:(..,.,., ~ /.;'7~,~ ?,~ ...... 

4) Cracks ./ I 

5) Corrosion - C'C>u// ""'"-:C 6~ c:/.~, ,/-,-./ c:/....., ~ z:&,... ~ 
;r?.:'"' !'.a r:;:rc .,_. 

6) Loose pipe connections - indications of leaks ~ 1 

7) Others ;J/- t/t's..:-c-/ IJ , ... -:,,j,_-( .. J ~c/o~ d,,~c-! ~"'Y'c-r're:., 
,.._(' -L1,.. A ./ .L. ~ •.• - ""{.,. ~ ... t- &.. "·-~ ~,.' 
v c~c-.jt• / "'ll':./6,-A~'{r,. .... J ~,., /1t::..~r- / .P--~&'r _, 

A· .-s.)" d.jl /~&;·tf.,..Jt: /.;t'/c_.,. 6;, -6>k..-"'('".,.~/ ~·...s..s~,/ 

8) General House keeping - (?./c..~/~..., r:-



Visual Inspection 

Tank Syste~. # )- s~:.,-11 

Date: 3/.J..r.~ />:-g 

Inspected by: "SS 

Item 

l) Weld breaks ~/ 

2) ?unc-t.""J.res ~I --· ~ ... 

Plant Site: ~~ 
File No: ?-. .3:;?,;? 

I 
I 
I 
I 
I 
I 
I 
I 

3) Sc::::-apes of p::::-otective coati:1gs - CoGL/../ "'7.:7 ~ .6~ v~""'' 4~ d' .... t! I 

4) Cracks ;ti / 

5) ·cor::::-osion _ Cch1././ )1vt !;~ .,..,. .... , /J~.J c:/.c.;c-

1 V7 ~" I o. ~,.~ 

6) Loose pipe connections - indications of leaks ~/ 

tit1'"$t? ~ ~..-cu~~ (';..,._s i.S A~·r' /c:Js.$;6/..- 4~-1 ~~,.. .-
~~-J" ofl ~~~ k-"V ~ · ,6., ~"{."" hilt!" tS>/,-., • .,. -e'" ... / v~.s~., / 

B) General House keeping - e,·c.~//e,-(-
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Visual Inspection 

Tank System # -3 -~tl/ 

Date: 

Inspected by: S S 

Item 

l) Weld breaks :x-/ 

2) ?unc-:ures ~I 

Plant Site: /.1~ 
File No: ?-.3;23? 

3) Sc::-apes cf protective coatings - Cou/-:./ ,:?.:;>.f. ~~ v~_.,., /,'.,..~ d.,_~ 

6 z:."o,. i;- 1rt~&. ~ ~~:__ 

) ~/ ~ C:::-acks 

S) ·ca::!:'::-::sion - Cou/J /1.:.JC- 6~ i./c4,,/J~ • ./ ~"'~""" 
I i/1 -!l "' /a :::r~ 

6) Loose pipe connections - indications of leaks ~/ 

7) Othe:::-s Jt../ c/~.s-.5 e / / ~ 

tir!'.:H;> ~ p,a-~ ~~ 
:S>j,.., · ol-

0 ~~~ k-~ ~ 

8) Gene:::-al Eouse keeping -

/., sw./"l /~ Z:.Au..s d ,.t!"c !" ;,.,-y_.. c- --t':..; ... 

;-3 ,4"'r /c.7~; 6/... ..<!1&-< -1 ~.,.,.. ... u-M.s rzo 

,6.,. d._, M ...- e ~ -.-.:.: ..("".,./ (/l'"'.S.S -"· / 

e ,. c.~//~.~ -r:-



Visual Inspec~ion 

Tank syst~;n( # 7- ..56,;1 Plant Site: ~~ 
Date: .3/.J"-"/~:? File No: ?-. .3:;:?3? 

Inspec~ed by: ~ 

Item 

l) Weld breaks ::r I 

2) ?unc~ures "'/ 

3) Scrapes a= ~rotec~i ve ccatinc;s - Cau~/ ,-?.:7 .f. 

~ 6c .... 1\ l.-t~e... /.: ~~~ 

4) Cracks ;i I 

5) ·ccr::-osion _ C"t.."'u/J fi,;;C 6~ v~--- /J~ . ./ .:;/v.l"" ~ ~"~ -f--

1 V' ~c. I a ~r::.:.... 

6) Loose pipe connections - indications of leaks ~/ 

7) Others ""'-1 c/tt".s..s e / / :i 

~ 't"~ f? ~ t:J.-a- ~ ("",..,._j 

6"t-j,... Clj} 1~1&- k~_,.,. 

;.s /1t:..~r /~.s.s,:6~ .LJc.c-r' ·~~,.. ~ 
I:J.,- ~-- ~,_.. t!?;;.;.'-.:£.,.e;/ {/i"'S.5-" / 

8) General House keeping -

1: 
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8/7/81 

RCRA TANK CONTENTS 

Methyle~e Chloride ~ 
l,~,l Trichloroethane 
Tr 1chloroethy 1 ene 1---~=-'-"==o=--==-- •.d t.h oi 1 s 
Perchloroethylene ____ _ 

1002: Methanol, Isopropyl Alcohol & Butanol 
116, 117, ilB, 119, 120, 121, 122, 123, l24, l25, 126: 

~~~~~~~-1-==========~c=•-~-~===--------~~~:· 

Methyl Ethyl Ketone r; 

Isopropyl Alcohol ~~-------with oils, paint 
Toluene 'I pigments & 
H.exane ,:,,_i ,..es' ""'S • • ... .1. • ' • 

~ethyl !sobutyl Ketone 
3ut.yl .:.cetc.te 
Xylene 
~1 i n e r a 1 S p i r ::. t. s 
Butyl Cellosolve 
Butanol 
Ethyl Acet~a~t~e~--------------~ 

1\lkyd 
Urethane 
Epoxy 
Polyester 
H drocarbon 

210, 211, 2l2, 201, 202, 203, 204, 205, 206: 
All of the above in various ratios 

Chlorinated not over 20% of total concentration. 
All of the above in various ratios 

Stills :;::1, 2, 3 & 7 : 
All of the c.bove 

*=20: All of the above 
Receivers: .l>.ll of the above - no oils, resins o:r pigments 



Still Wall Thickness: 

Unit: Calculated 
Minimum Wall 

1 Thickness 

fftl Still .310 @ Bottom . 
Seam 

ill Receiver .025 @ Bottom 
Seam 

1!2 Still . 310 @ Bottom 
Seam 

{j2 Receiver .025 @ Bottom 
Seam 

1!3 Still .245 @ Bottom 
Seam 

1!3 Receiver .025 @ Bottom 
Seam 

1!7 Still .222 @ Bottom 
Seam 

/!7 Column .065 @ Bottom 
Seam 

#7 Receiver . 110 @ Bottom 
Seam 

Constructed 
Thickness 
and Date 

1. 25 
1945 

.250 
1983 

.5 
1945 

.250 
1983 

.5 
1945 

.250 
1983 

.3125 
1980 

.250 
1979 

.500 
1970 

I 
I 

Present Thicknesl 
Reading 10-86 

All Readings at ± I 
Above Bottom Seam ! 

1.240 I; @ + 12 I 

.249 I @ +1' 

.476 I . @ +1' 

.242 I @ +1' 

.424 I @ + 12' 

.242 
I @ + 1' 

.312 

I @+7'6" 

.250 
@ + 33' I 
.480 
@ + 1' 

I 
I 
I 
I 
I 1 

Refer co Wall Thickness Calculations Pages 10-11 

DEC 1 9 1986 
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II 
II 
11 

I] 
IJ 
IJ 

IJ 
I] 
IJ 
I] 
I] 
I _I 

IJ 

II 
I,J 

II 

HECLA:~: ~ocation u 

#1 Still - 5500 Gals. Vert on Legs 
¢1 ?-eceiver - 1100 Gals. " 11 

" 

#2 Still - ':500 Gals. " 11 
" 

# 2 R e c e i ve r - 1 1 0 0 G a 1 s . " 11 
II 

#3 Still - ~500 Gals. 11 11 
" 

;:3 Receiver - 1100 Gals. 11 11 

#7 Still ~ 5500 Gals. Harz on Saddles 
#7 Col~mn - 52 cu. ~t. Vert en Skirt 

RECLAIM CRCJE: ~ocatio~ E 

~lA - 27~0 Gals. ~·ert en ~egs 

- ~0,800 r- 1 c: 11 
\.;C. ..... __.. 

II 

II 

- 60CO Gals. " II 

- !0,500 Gals." II 

II II II II 

:::12 
#ll6 
¢11"7 
~~ 1 1 8 
#119 
#120 
;:121 
#122 
#123 
#124 

- 19,500 Gals. Vert flat Bottom 

~125 

#126 
#1002 -

II II 

II 

II II 

ll, 000 Gals. 

II II 

II 

II II 

II 

DHC~ ?~OCESSI~G: ~oca:ion A 

#20 - 1000 Gals. Vert on Legs 

INJECTANT: Location C 

#202 .- 18,000 Gals. Vert rlat 
#203 . - 16,000 Ga2.s . 
;:204 17,000 Gals. 
:;:205 - 18,000 Gals. II II 

#206 - l/,000 Gals. II II 

#210 23,000 Gals. II 

:::211 II II 

:;;:212 - 24,000 Gals. 

II 

II 

II 

Bottom 



- -D-2a llllll!!sc r 1 pU on of ~s ~er. In~id!PP TaPPr""'e MilK in~ - - - - -1987 PRESENT 
SHELL WORKING 

THICKNESS CAPACITY DIAMETER HEIGHT 
TANK IDENT (IN. @ ELEV) (GALLONS) (FEET) (FEET) 

Location A 

:fl:20 .220 DISH 1000 5.5 5.5 
.243 WALL 

Location B 

#1A .5625 DISH 2750 6.5 10 
.444 WALL 

#lB .5625 DISH 2750 6.5 10 
.423 WALL 

#116 .285 DISH 10,800 12 12 
.238 WALL 

#117 .313 DISH 10,800 12 12 
.226 WALL 

#118 .314 DISH 10,800 1 2 12 
.230 WALL 

#119 . 311 DISH 10,800 12 12 
.242 WALL I r-

CIO 
en #120 .305 DISH 6000 

I 
9 12 "1' 

.247 WALL i'- I 
Q 

#121 .307 DISH 10,500 
I 

10 18 _j 
.238 WALL :::::> --, 

#122 .308 DISH 10,500 I 10 18 
.248 WALL I 

#123 .242 TO 6' 19,500 i 10 33 
.242 ABOVE 6' I 

#124 .245 TO 6' 19,500 I 1 0 33 I 
.240 ABOVE 6' I #125 .241 TO 6' 19,500 10 33 
.240 ABOVE 6' I 

#126 .240 TO 6' 19,500 I 10 33 
.232 ABOVE 6' I 

#1002 .162 TO 6' 11,000 I 10.5 18 
.175 ABOVE 6' l 

I 



(t:on't) 

Ti\NK 101-:NT I 
I --------- ------------r 

I. o (: ll t i o n I\ 

·t12(l 

Loclltion B 

lilA 

111n 

1: I I 6 

II I I 7 

tt 1 1 8 

~~ \ \ C) 

~11 2 0 

Jt 1 21 

H 1 2 2 

ft 1 2 :l 

:t 1 7 11 

1: I 2 r, 

It 1 2t> 

~1002 

Loce1tion c 

lf 202 

3 
__ _j - - - -

19137 NET/\L TI!JCI<NESS I'IJNH11JI'l h'/\LL TIIJCKI':I:SS 
AT U/\SE !\DOVE 6 I 'i\T 13/\SE I ABOVE G. -------------- ----------- --------- ----- ----------------- I ----- --. -------------

I 

I 
I 

.220 

.5625 

.5625 

.285 

. ] 1] 

.31<1 

. J I 1 

.305 

.307 

.lllfl 

. 2 ·1:! 

. 7 11 ') 

. !. ·1 I 

. 2 ·1 () 

. 159 

I 
I 
I 

. 2 '1 3 

.'1'1'1 

.'123 

.2Jfl 

. 72tJ 

.230 

. 7 'I 2 

.7'17 

.7Jfl 

. :>·1 n 

. ;> 11 . ) 

./-10 

. 2 110 

. 2 ~17 

. I t>G 

. 110 

. 018 

.0<10 Ni\ 

.0'10 Ni\ 

.093 (!,", 

.09:1 Ni\ 

.093 Nl\ 

.093 N .'\ 

.070 N'i\ 

. I 20 Nt\ 

. 12() Nl\ 

. I t1 ~1 Nl\ 

. 1-1:1 ~· 1\ 

. I 11 l Nl\ 

• I 11 3 ~ J 1\ 

.063 t~ 1\ 

. I JO . I ( l ~' 

. 1 20 . () ') J 

r-
r=. 
c. r--

r 
I 

0 

d 
--

i . 2 2 1 
-~ -- _I - -- .3_ • •. ·' " "' ·~. - llliiir ~ llllil""· ~ lliiilir 



- ~ ..... - - - - - - - - .:;- - - - - - - -PRESEt\T 

ORIGINAL TIIICKNESS 

AGE THICKNESS PAST l~CIIES 1\VEHAGE TlllCI\t<ESS 

TANK I DENT YEARS ! 1 t\CHES @ ELEV 1\T I ON USAGE 1 AT ELEVATION o PER YEAH LOST 
·---------- -----!----- ------------------ ------ -----· --······-- - ···~-. ------ _j_ ----·--- .. 

: i 
Location A ' ! 

ft20 

Location B 

nlA 

ftiD 

ff 1 1 6 

ff 1 1 7 

~ 1 I 8 

t: I 1 9 

111 20 

If 1 21 

111 2 2 

"1 2 3 

1:12'1 

It 1 2 5 

~!I 2 G 

1tl002 

LOCi! t i Oil r 

H202 

2 1 

16 

16 

1 .t) 

1 4 

I t1 

l 9 

1 9 

19 

I 0 

]') 

.250 DISH 

.250 SHELL 

.5625 DISH 

.500 HALLS .. 

.3125 DISH 

.250 WALLS .. 

.. 

.3125 DISII 

.250 HALLS 

.250 WALLS 

II 

. 107 WALLS 

.250 TO G1 

.107 ABOVE b 1 

HI XING 
VESSEL 
SOLVENT 

.220 DISII 

.243 WALL 

I 
SOLVENT 
STORAGE 

" 

1
\ • 5625 Dl Sll 

.44 11 HALL 
1 .5625 DIS!I 
I • 4 23 
I 

OIL 1.285 
BLENDING:. 238 

ff • 3 l 3 

.. 

II 

NEH 

.. 
II 

FUEL OIL 
STORAGE 

.. 2 26 
! . 3 1 tl 
: . 2 30 
.. 3 1 1 
' . 2£12 

.305 

.247 

.307 

.238 
0 • 308 
: . 21J 8 

.242 

.242 

.245 

.2'10 

. 2'1 1 

.240 
II • 2 110 

.232 
SOLVENT .162 
STORAGE .175 

HI\LL 
DISII 
HALL 
01 Sll 
1-J.A.LL 
DISII 
\~ALL 

DISII 
H.A.LL 
DISII 
HALL 
D I Sll 
H!\LL 
D1Sil 
H1\LL 
TO Gl 
ABOVE 
TO Gl 
AHOVF. 
TO Gl 
ABOVE 
TO Gl 
ABOVE 
TO Gl 
l\£10 V E 

G' 

r. I 

Gl 

Gl 

6' 

FUEL OIL .2'11 TO l!o 
STORAGE .. 170 /\!lOVE f) I 

i 
.0014 
.OOIJ 

NIL 
.0039 
NIL 
.005 
.0023 
.0008 
NIL 
.0017 
i\IL 
.001'J 
.0001 
.0005 
.0021 
.0005 
.0()~~) 

. 0\)ol 0 

. ooo·; 

.000] 

.OOOJ 

.OOO'i 

.OOOJ 

.OOW1 

. 000:> 

. 000(1 

. 000':> 

.0009 
.002'j 
.0012 

. ooor, 
_()\)]) 

.......... , 

r·-,, 
Cl -- .""'-J 

r- :·') 
I 
~ 

0 

--: 



II 
I! 
I' I 
II 
I] 
IJ 
I] 
l"i 
IJ 
IJ 
IJ 
IJ 
1.1 

IJ 
IJ 
IJ 
II 

I IJ 
, IJ 

J~scripc~~n o£ Stills: 320 IAC ~.l-34-7 

Specif~cations: Refer to Drawi~g ~l Scill 52 :;-,ru o of 6 

{fl still 

{fl Heat 
exchanger 

f.fl 
Condenser 

ffl· 
Receiver 

- 5500 gallons car=:on s;:eel 1.250" shell and 
l. 375" heads ASHE designed and fabricated 
rated ac 360 PSIG ambient 6' diameter x 28' 
straight side N/B #5792 Built 1945 
Foundation- Fabricated on.4-6" I-beam legs, 

on a 12" thick concrete reinforced 
base. 

Seams Welded 

- 31 sq.ft. ·carbo~ steel double walled schedule 
40 Dine 80 lin ft. pipe rating 2000 Psi 
out~r-wall .216 inner wall .154 Bundle Demensions: 
18" wide x l8'',~igh x 24' long Built 1981 
Foundation ~abricated on 2-3" oiDe s1 .. moorts 

c.n::: a:-tchored into a· 12" ':l:~ck 

S ea.:::s 
co~crece reinforced case. 
?i~e seams welded, connections 
:~~eaded and bolted flanges. 

200 sq.£t. 304s.s. :ubes, heads and carbon steel 
shell AS!1E designed and fabricated Rated 50 PSIG 
@ 750°F 12" diameter x 16' long Built 1970 
Structural support - Attached to #l Still 
Seams - \.!elded and heacs bolted 

- 1100 gallons carbon steel }:" shell and heads API 
650 designed and fabricated atmospheric storage 
tank 5' diameter x 8' straight side Built 1983 
Foundation - Fabricated on 4-4" I-beam legs, 

fireDroofed and anchored en a 12" 
concrete reinforced ~ase. 

Sear::s - ~-ie lced 

- Sarco 13-z" s t earn regul-a tor f..L2SP with pilot '..JOrking 
range 20 to 100 psig and 0 to 2000#/hr 

- Recirculation Pumo - 2" Krogh Model 550H 73-z H.P. 
50 GPM @ SOpsi ec~i~ned wit~ double mechanical 
seal 

- Product ?umn - LaBour Size lODHL 1~ H.P. 30 GPM 
@ 60' TDH e~uip?ed ~ith single mechanical seal 

- Resicue Pu.mp - 'i·Jorthington ~1odel D-1011 
3 x l~ x 10 H.P. 100 GPM@ 60osi 

;:!l Still Pot ':'err.Derature Type J Thermocouple to 
Control Panel Re~dout 

ot.c 1 g ·,sso 

l 



1 T2 

1 T3 

l ..., 
.!.4 

1 RD1-2" 

1 pT. 
-l 

l vc, 
, ~ 

.!. = , 
l 

~2 .l. 

1 L, 

l FA1 

1 Refer :o 

2 ?.efer :o 

1:.;1 Still Vapor Temperature Type J Thermocouple to 
Control Panel ~eadout 

- #l Condenser Cooling Water Temperature In Type J 
Thermocouple to Control Panel Readout 

:fH Condenser Cooling Water Temperature Out Type 
J Thermocouple to Control Panel Readout 

- Continental Rupture Disc rated at 20psi @ 350°F 1 

- ?ressure Indicator to Control Panel and Foxboro 
43 AP Vacuum Controller w/3-15# output to Control 
Valve IVCl 

- Control Valve Foxboro M/V/S Stabilflo S.S. 

- Proof of Flow Switch :o Control Panel Indicator 

EEP 2" - 805s Sight Flow Indicators 

- #l Receiver Visual Level Indicator Model ACS 

- Varec !="lame Arrestor 2" - 50 Series 2 

Venting Canacities Page 18 

Venc:::..r:g Canacit:ies Pages 12-17 

2 : !: c . :986 
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ll 
l11 
IJ 
II 
IJ 
II 

I 

II 
ll 

~ 

I] 
1,1 

I .I 
II 
It 
11 
1.1 

It 
It 

~ 

li 
-j 

Sneci.:ications: 

{f2 Still 

:ft2 Heat 
Exchanger 

1,f2 
Condenser 

111 
Receiver 

- 5500 Gallons Carbon Steel -'2" shell and ~eacis 
ASME Designed and ?abricated Rated at 270 ?SIG 
ambient 6' diameter x 28' straight side N/B 
#1029 Built 1945 
Foundation - Fabricated on 4-6" I Beam 

legs, fireproofed and anchored on 
a 12" thick concrete reinforced base. 

Seams - Welded 

- 31 sa.:ft. 
pipe." 80 
wall .216 
18" '.vide x 
Foundation 

Seams 

Carbon Steel Double walled schedule 40 
Lin. ft Pipe Rating 2000psi Outer 
Inner wall .154 Bundle Demensions 
18" High x 24' long Built 1981 

- Fabricated on 2-3" pipe supports 
and anchored into a 12" thick 
concrete reinforced base. 

- ?i?e seams welded, cormections :t:readed 
and jolted flanges. 

200 sq.ft. 304 s.s. Tubes, Heads and Carbon Steel 
Shell 0 ASME designed and fabricated Rated 50 PSIG 
@ 750 ? 12" diamet:er x 16' long 3uilt 1970 · 
Structural Support - Attached to #2 Still 
Seams - Welded and Heads Bolted 

- 1100 Gallons Carbon Steel.;.;" Shell and Heads. 
API 650 Designed and Fabricated, Atmospheric 
Storage Tank 5' diameter x 8' straight side 
Build 1983 
Foundation Fabricated on 4-4" I-Beam Legs, 

fireproofed and anchored on a 12" 
t:hick conc:-ete reinforced base. 

Sea~s - Welded 

- Sarco l-'2" steam regulat_or #25P with ?ilo: · . .;orking 
range 20 to 100 PSIG and 0 to 2000#/hr. 

- Recirculation Pump - 2" Krogh Hodel SSOH 7~ H.P. 
50 GPM @ 50 psi equip?ed with double mechanical 
seal. 

- Product Pump - LaBour Size 10 DHL 1~ H.P. 30 GPM 
·@ 60' :JH equipped with single mechanical seal. 

- Same ?ump ment:ioned in specifications for ;!1 Still 

:J2 Still Pot Temperature Type ..J Ther::~ocou?le to 
Control ?anel ~eadout 

#2 Still Vapor Temperature Type J Thermoco~?le to 
Conc:-ol ?anel 2-eadout 

~· ~ c 1 9 1986 

3 



2 

2 

2 

2 

2 

2 

? 

2 

2 

1 

2 

T"l 
...) 

T4 

RD1-2" 

PI 1 

vc, 
~ 

Fl 

F? 

Ll 

FA1 
~ 

- 2 Condenser Cooling \.Jater Temperature In Type J 
Thermocouple to Control Panel Readout 

- 112 Condenser ·cooling Water Temperature Out Type J 
Thermocouple to Control Panel Readout 

- Continental Rupture Disc -rated at 20psi @ 350°F 
1 

- Pressure indicator to control panel ·and Foxboro 
43AP Vacuum Controller W/3-15# output to Control 
Valve 2VC1 

- Control Valve Foxboro M/V/S is Stabilflo s.s 

- Proof of Flow Switch to· Control Panel ·Indicator 

- EEP 2"-805s Sight Flow Indicators 

- :;'!2 p . 
.,ece~ ver Visual Level Indicator Model ACS 

Varec Flame Arrestor 2" 50 series 2 - -

Refer to Venting Capacities Page 18 ----------------
Refer to Venting Capacities Pages 12-17 

=---~~~~----

DEC 1 9 1986 
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Specifications: 

iff3 Still 

ft3 Heat: 
Exchanger 

#3 
Condenser 

1!3 
Receiver 

3 T 2 

- 3500 Gallons Carbon Steel ~" shell and heads 
ASME designed and fabricated Rated at 359 PSIG 
ambient 5' diameter x 24' straight side N/B# 1028 
Built 1945 
Foundation -Fabricated on 4-6" I-Beam legs, fire

proofed and anchored on a 12" ~hick 
concrete reinforced base. 

Seams -Welded 

16 sa.ft. Carbon Steel Double Walled Schedule 40 
Pipe. 40 lin.ft. Pipe rating 2000 psi Outer wall 
. 216 Inner \vall . 154 Bundle deminsions 18" wide 
x 18" high x 24' long Built 1981 
Foundation - Fabricated on 2-3" pipe supports and 

anchored into a 12" thick concrete 
reinforced base. 

Seams - Pipe seams welded connections ~hreacied 
and jolted flanges. 

- 200 sq.ft. 304 s.s. Tubes, Heads and Carbon Steel 
Shell AS~£ designed and fabricated Rated 50 ?SIG 
@ 750°F 12" diameter x 16' long Built 1970 
Structural Support - attached to #3 Still 
Seams - Welded and Heads bolted 

- 1100 Gallons Carbon Steel z" Shell and Heads 
API 650 designed and fabricated, Atmospheric Storage 
Tank S'diameter x 8' straight side Built 1983 
Foundation - Fabricated on 4-4" I-Beam legs, fire
proofed and anchored on a 12" thick conc:::-e:e 
reinforced base. 
Seams - Welded 

- Sarco l%" steam regula ted i,!-25P with Pi lot \·;ork:..ng 
Range 20 to 100 PSIG ano 0 to 2000#/hr. 

- Recirculation Pump - 2" Krogh Model 550H 7% J::.P. 
50 GPM @ 50 psi equipped with Double Mechanical 
Seal 

- Product Pump - LaBour Size lODHL l~ H.P. 30 GPM 
@ 60' TDH equipped with Single Mechanical Seal. 

- Same pump mentioned in specifications for :·:1 Still 

- #3 Still Pot Temnerature Type J The~ocouple to 
Control Panel Readout 

- #3 Still Vaoor Temoerature Type J Thermocouple to 
Control Panel Readout 

;f3 Condense:::- Cooling \-late:::- 'I'emperature in -=-voe J 
Thermocouple to Control Panel Readout 

0 E C i 9 1986 
5 



3 T, 
'-+ 

3 RD-2" 

3 vc 1 
3 Fl 

3 >=' . 2 

3 Ll 
~ 1:"(;. ' . ·-l 

- #3 Condenser Cooling Water Temperature Out 
Type J Thermocouple to Control Panal Readout 

1 
- Continental Rupture Disc Rated at 20psi @ 350°F 

- Pressure indicator to Control Panel and Foxboro 
43AP Vacuum Controller W/3-15# output to Control 
Valve 3VC1 

- Control Valve Foxboro M/V/S Stabilblo s . s . 

- Proof of Flow Switch to Control Panel Indicator 

- EEP 2"-805s Sight Flow Indicators 

- {ft3 Receiver Visual Level Indicator Model ACS 

- Varec Flame _!_rre s tor 2" 50 series 2 -

l Refer to Venting Capacities Page ----------------18 

2 12-17 Refer to Venting Capacities Pages 
~--------------

c; E C 1 9 \986 
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Specifications: 

117 Still 

117 Column 

1!7 
Condenser 

117 
Receiver 

- 5500 Gallons, 304s.s. (SA-240) 5/16 shell and 
3/8 heads ASME designed and fabricated Rated 
at full vacuum or 25 PSIG@ 350°F 7'6" diameter 
x 24' straight side N/B #7715 Built 1980 
Steam Temp-Plate, 60 sq. ft., 304 s.s. (SA-240) 
Coil - 14 G.A. and Coil Plate - 5/16 ASME . 

0 
designed and fabricated Rated at 150 PSIG @ 365 F 
Foundation - 2-24" wide concrete reinforced saddle 

support walls 48" high. Constructed 
on a 12" thick concrete reinforced 
base. 

Seams - Welded 

- 304s.s . .lz shell and head ASME designed and 
fabricated Rated at full vacuum or 25 PSIG 
at 300°F 18" I.D. x 33' straight side N/B 
#1164 Built 1979 
2- packed section 15' long (26 cu.ft.) with #25 
intalok metal rings 304s,s. 
Foundation - column is constructed with a .lz" thick 

x 10' long skirt. the unit is anchored 
to a concrete reinforced support 7 2 •• 
wide x 72" long x 48" high on a 12" 
thick concrete reinforced base 

Seams - Welded 

- 280 sq.ft. 316s.s. tubes, heads and carbon steel 
shell ASME designed and fabricated Rated - tubes 
75 psig @ 350°F Shell 75 psig @ 350°F 
16" diameter x 12' long NIBil 12390 Built 1958 
Foundation - Constructed on a steel support 

structure 48" x 48" x 24'6" high 
and is anchored to 12" thick concrete 
reinforced base. 

Seams - Welded and heads bolted 

- 400 gallons 
designed and 
48" diameter 
Foundation -

316s.s. ~ shell and heads ASME 
fabricated Rated at 150 PSIG @ 300°F 
x 48" straight side Built 1970 
Fabricated on 4-4"pipe legs, fireproOfed 
and anchored on a 12" thick concrete 

Seams 
reinforced base 

- Welded 

- Sarco 1~" steam regulator f}25P with pilot working 
range 20 to 100 PSIG and 0 to 2000 #/HR 

- #7 still Pot Temperature Type J Thermocouple to 
Control Panel Readout 

[j t c ·t 9 1986 
..., 



7 Tz 

7 T3 

7 T4 

7 Ts 

7 RD 1 Thru 
7 RD 3 

7 DP 
and 17DP 2 

7 F1 and 7 F2 

7 ~ .r3 

7 pl 

7 L1 

#7 Scill Vapor Temperacure Type J Thermocouple to 
Control Panel Readout 

- #7 Column Head Temperature Type J Thermocouple to 
Control Panel Readout with recorder 

- #7 Condenser cooling water temperature in Control 
Panel Readout 

- #7 Condenser cooling water temperature out Control 
Panel Readout: 

- Continental Ruptvre Disc rated at 20 psi- @365°F 
and full vacuum 1 

- #7 Column differential oressure to Control Panel 
Foxboro D/ P cell T..Ji th indica tor 0 to 20" W. C. 

- Rotameter F/P 10A3500 Rate 200 gallons/hours 

- Proof of flow switch to Control Panel Indicator 

- Reflux Pump - ECO ClOA Mechanical Seal 50 GMP 
@ 35 PSIG 

- #7 Receiver level indicator - Foxboro D/P cell 
with Control .Panel Readout 

l Refer to Venti~g Capacities Page 
~--------------------
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Calculations for mini~um wall thicknesses. 

Eased on API 650 A 4.1 A minimum allowable wall thickness was 
developed for each vessel. 

t = 2 . 6 (D) ( P+H- 1) (G) + C . A. 
SE 

t= wall thickness in inches 
D= nominal a~ameter of vessel in feet 
P= Maximum internal pressure 

(Psi x 2.307 feet cf water) 
PSI 

H= vessel height in feet 
G= waximum specific gravity of liquid 
SE=maximum allowable stress 

SA-240 (304s.s.) = 16,200 
A -283 (Carbon Steel) = 14,700 

CA=corrosion allowance in inches 

The corrosion allowance for each vessel was based on the minimum 
wall thickness reauired to secure the material at the maximum 
internal pressure." Then using the corrosion allowance, a minimum 
wall thickness was calculated by using a safety factor or 150%. 

#l-Still Maximum Internal Pressure - 20 Psi @ 350°F 
Maximum Specific Gravity - 1.6 

With C.A. = 0 t= 2.6 (6) (46.14 + 28 -l) (1.6) 
14, 700 

t=.l24 

Safety Factor: . 124 x 150% . 186 
With C.A. ~ .186 t=.JlO 

1!2 Sti 11 Maximum Internal Pressure - 20 Psi @ 350°F 
Maximum Specific Gravity - 1.6 

With C.A. = 0 t= 2.6(6) (46.14+28-1) (1.6) 
14,700 

t=. 124 

Safe tv Factor: . 144 x 150% = . 186 
With t.A. = .186 t=.310 

0 E C 1 9 1986 
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#3 Still Maximum Internal Pressure - 20psi @ 350°F 
Maximum Specific Gravity - 1.6 

With C.A. = 0 t=2.6(5)(46.14+24-l)(l.6) 
14,700 

t=.098 

Safet:y Factor: .098 x 150% = .147 
Wit:h C.A. = .147 t = .245 

:ff7 Still Maximum Internal P~essure - 20 Psi @ 365°F 
Maximum Specific Gravity - 1.4 

With C.A. = 0 t=2.6(7.5)(46.14+7.5-l)(l.4) 
16,200 

:=.089 

Safe':y Fact:or: . 089 x 150/o . 133 
With C.A. = .133 t = ._222 

fJ? Column - Maximum Internal Pressure - 20 Psi @ 365°F 
Maximum Specific Gravity - 1.4 

With C.A. = 0 t=2.6(1.5)(46.14+33-l)(l.4) 
16,200 

t=.026 

Safety Factor: . 026 x 150/o = . 0 39 
With C.A. = .039 t = .065 

::'=7 Receiver ?1aximum Int:ernal ?ressure - 20 Psi @ 365°"? 
Maximum Specific Gravity - 1.4 

With C.A. = 0 t=2.6(4)(46.14+4-l)-(1.4) 
16,200 

t=.044 

Safety Factor: . 044 x 150% = . 066 
With C.A. = .066 t = .llG 

{ftl, :lf2 & f.~3 Receivers - Haximum Internal Pressure - Atmospheric 
Maximum Specific Gravity - 1.6 

With C.A. = 0 t=2.6(5)(8-1)(1.6) 
14, I 00 

t=. 010 

Safe':y Factor: .010 x 150% = .015 
With C.A. = .015 t=.025 

i.! E C t 9 t986 
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D-2a Description of Tanks (Refer to Individual Tank Profile Drawings) 
(can't) 

1'11\TEH I ,\L 
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Still Condition Assessment: 320 IAC 4.1-49-46 

Based on past experience and recorded tank corrosion and 
erosion loses (Refer to Discription of Stills) the Con
dition Assessment of each still unit is performed annually 
and recorded on the Unit Profile (Refer to page 48 ) . 
The procedure is as follows: 

A.) 

B.) 

c.) 

D.) 

E.) 

Wall thickness readings are taken as described below. 

Nozzle conditions are inspected and recorded. 

Safety controls are inspected and the conditions 
recorded. 

The unit exterior is inspected and the condition is 
recorded. 

Refer ~o Unit Profile Checklist page 47 

The Unit Profile forms are then analyzed by the Haintenance 
Supervisor for deficiences and or signs of accelerate 
corrosion or eros :..on.. The deficiences are corrected thru 
maintenance action as described in Inspections. If acceller
ated corrosion or erosion has caused the tank wall thickness 
to be at the minimum wall thickness an interior inspection 
will be conducted. 

The equipment used to measure wall thickness was a Panametrics 
Ultrasonic Thickness Gauge (Model 5226) (Refer to pages 49-50 
Each unit was measured by first scraping the painted surface 
to the bare metal. A thin film of conductivity grease was 
applied to the area and the measurement was taken. The equip
ment was recalibrated for each unit from a standard block. 
The number of ?Dints measured for each unit was based on the 
variation of the readings. For the units a minimum of three 
readings were taken on the bottom dish. One about 12" from 
the bottom nozzle, one halfway to the sidewall and one 12" 
from the sidewall. The shells were measured a minimum of 
six locations. Two 6" up the sidewall, one on either side 
of the first seam and one on either side of the second seam. 
If discrepencies developed more readings were taken. The 
recorded metal thicknesses were based on the minimum readings 
(Refer to Decription of Stills- Present Shell Thickness). 

0 E. c 1 9 \986 
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Unit Profile Checklist September 1986 

A.) Unit Nozzles: 

B.) 

c.) 

D.) 

1.) Inspect the nozzle and surrounding areas for signs 
of leaking. 

2.) Inspect the nozzle fitting for signs of corrosion. 

3.) Make a thickness reading of the nozzle and record. 

Safety Controls: 

1.) Internal inspection of the flame arrestor. 
plates for spacing and signs of corrosion. 
condition. 

Check 
Record 

2.) Check ~he sealant level of the unit level gauge. 
Inspect free movement of gauge and external for 
corrosion. Record condition. 

3.) Check for security and signs of corrosion the 
safety controls and monitoring devices. 
(Thermocouples, impulse lines and pressure gauges) 

4.) Inspect rupture disc assemblies by removing the 
rupture disc and inspecting the nozzle for blockage 
and the disc for cracks. 

5.) Inspect the flow control devices for proper 
performance. 

Measure and record the unit ~all thickness readings. 

Unit Exterior: 

1.) Inspect the exterior of the unit and inter
connecting piping for cracks, seam leaks and 
corrosion. 

2.) Check the vessel legs, ·supports and foundations 
for signs of fatigue, cracks and fire proofing. 

3.) Inspect surrounding area and interconnecting 
piping for signs of leaking. 

4.) Check general condition of exterior paint covering 
and insulation. 

5.) Record condition. 

DEC 1 9 1986 
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t'ANAMETRICS 

MODEL 5226 

1.. • Nondeslrucllve measurement from one side of a 

I :- . wide variety of engineering materials. 
. :·~ • Makes accurate readings on rough and corroded 

·-';.··-~·~ metal parts and on hot castings. 

1· .. ·: • A single repairable transducer covers entire 

l thickness and temperature range. 
Electronic Zero eliminates the· necessity for test 
blocks and speeds calibration. . 

I • LCO display can be read in direct sunlight and is J backlighted lor low ambient light conditions.. . 

1 ...... 1 TDhESMCdRIIP5T2l206 ~ Ul I Thl G e o e . 1s an lrason c ckness age 
designed to prov1de Improved measurement capability 
In difficult applications. It uses a special Dual 

I Transducer to make measurements on most engineer· 
lng materials over a wide range of thickness and 

} temperature. 

:. : ; APPLICATIONS . 

I:--~ .. The Model 5226 Thickness Gage Is designed to make 
1 .. : reilabl~ measurements where normal single element 
J . pulse-echo g~ges don't work because of surface condl· 

I 
.· tlons, temperatures, or part geometry. 

Using the 5226, pipes, pressure vessels, and storage 
l tanks can be monitored tor thinning due to corrosion or 
l erosion. It Is useful tor the pipeline, refinery, or pro· 

cesslng plant where many different engineering 

I · materials must· be measured over a large range of l· thickness and temperature. · . 
J. The 5226 can also be used to measure the wall 
·. thickness ot other products. It provides a dependable 

I way to make manual measurements before the parts 
cool completely. · 

.uLTAASo~NIC 
THICKNESS GAGE 

MODEL 5226 

• Display has swltchable Blank or Hold for last 
reading. 

• Oscilloscope outputs are. standard • 
• Continuous Material Velocity Compensation (MVC) 

Control allows accurate measurement on entire 
range ofmaterlais. 

• Lightweight for easy portability. 
• One year warranty on parts and labor. 

A single transducer Is used over the entire thickness 
. and temperature range of the gage and, togetherwlth 

the Internal electronic zero, eliminates the need tor a 
test block to verify correct zero setting. 
The 5226 measures thickness using a nondestructive 
pulse-echo technique similar tq sonar. A high-frequency 
sound pulse Is generated by exciting the transducer 
with an electrical pulse. This sound pulse travels. 
through the material, reflects off the back surface, and 
returns back through the part to the transducer. The 
gage measures the transit time of the sound pulse, com· 
pensates for the sound velocity ot toe malerlal being 
tesled, and displays a digital readout of the thickness. 
Once the gage Is 6:allbrated, the operator merely places 
the transducer In contact wllh the part, using an 
appropriate couplant, and reads the thickness on the 
digital display. 

.· 

.• 

... ..,.._. 

•.t 
Panametrics, Inc. • 221 Crescent St. • Waltham, MA 02154· 

617-899·2719 
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Thlck:-:ess 0.040 to ~0.000 lr.:hes or 1.00 to 
Measurement Range 199.99 mm ; ... ~· ... 

Calibrated Accuracy :: 0.004 Inches or ::0.1 mm over 
measurement range · 

Resolution 0.0011nches 'or 0.01 mm or O.lrrini 

Velocity 0.0500 to 0.7999 ln/JJ·sec 
·Calibration Range or cm/JJsec 

_-;..· 

Zero Ad)ustmen't = 1.3 jJSeC or = o.is Inches 
Range ( = 3.9 mm In steel)·_. 

Display Type 4 'lz digit high contrast liquid · 
crystal display with switchable 
backlight and fixed decimal point 

Display Mode Swltchable HOLD/BLANK 
HOLD-Display holds the last 
reading. Decimal point blinks to 
indicate holdomode 
BLANK- Display blanks when 
no reading !s being made 

Transducer Type Dual (pltch·catch) pulse echo 

Test Mode First echo measurement 

Gage Operating o• to 50"C 
... qmperature Range 

Transducer - 40"C to soo·c surface 
' · Operating temperature. 

.Temperature Range (intermittent use) 

· ... 

: ,·_.,_, 
·-·.-t.··,· 
. ·.·. 

.... • 

I 
SPECIFICATIONS--

Power. Requirements· 100, 115, or 230 VAC, 50-60Hz, .·:'I 
· . . · -- .· 5 W max. (Charger/AC adaptor) 
· '.,. 6VDC, 2.6 Amp·Hr :·. · 

. B~tter)t Ty~~:; 6 V rechargeabl~ solold gel batteo~:::o<:.-.
0

.'1 
. Bat,tery Llf~:~: 8 · hours continuous operation .. · > 

000
: • • • ' ' .:o .. ':(automatic shutoff extends 

·: :· .,.,;~;_,).~:~ _b_auery life) 

:>.- ' ·BatterY'· is-'hour maximum charging time 
·Charging Time· (fully discharged battery) ,· 

Autom-atic; Sh.utof( Gage automatically shuts off 
• • 

0 power approximately 3 minutes 
after last reading 

·+Sync Output Positive 
0 • tr < 30 nsec; Zout = 500 

Rcvr Monitor Output :: 0·2.4V from 50Q source, no load 

Marker Output :: 4V TTL logic pulse with main . 0 I 
bang blank pulse superimposed:h:.·:·o 

Size 2:r.• X 6'1,' X 9'/,,' . 0 
•• )~~f~d:~~~.-

(70mm x 165mm x 242mm) ·~·:::·0:~~ 0; . . ....... ~,. 
Weight 4'/. lbs. Including battery (1.9 kg)··.· 0 

Included 
Accessories 

c 

·.: .. 

0762 Dual Transducer, 3.5MHz 
Charger/AC Adapter (Model 5200) 

(specify 100, 115 or 230 VAC) 
2215 Dual Cable Set, 6 lt. (1 .83 m) 
2203 Carrying Case 
Couplant B (glycerin) 2 oz. 
2248 Instruction Manual 
2217 Test Block...:. Steel 

(specify 0.200' or 5mm) 
Reusable Shipping Container I 

··I ..... 
0 ' 

·.··· .. 

_;.:~-~ · . .-1-

· ...... ..... 
·'·. 

I 
I 

... •!'• 

. . :. ~ : ; 
· .. ., . 

- All apec:lllc:allon' are subject 
' to c:nanoe wllnout nollceo 

C> Panametrlc,, Inc., 1979 DEC 1·9 1986 
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Still· Interior Inspection: 320 lAC 4.l-44-4b 

If minimum tank wall thickness readings or any other exterior 
inspection should demand concern about the integrity of a 
unit an interior inspection of the suspect unit will be con
ducted. The procedure will be as follows: 

A.) Immediately the suspect unit will be isolated from 
thruput operations. 

B.) The suspect unit will be emptied as soon as practi
cable. 

C.) As scheduled, the unit will be opened and a hazardous 
atmosphere entry will be conducted (Refer to pages 

53 - 55 ) . If solid material is present in the 
suspect unit it will be removed according to the 
procedure outlined on page 52 Discription of 
a Laborers Duties. During the interior inspection 
signs of c~acking will be checked on the shell and 
floor of t~e tank. 

D.) After the interior inspection, the condition of the 
storage tank will be analyzed by the Maintenance 
Supervisor and a decision on the soundness of the 
tank will be made. 

OEC 1 9 1986 
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Tank Corrosion and Erosion 

t=(2.6)(D)(H-l)(G) + C.A. 
(E) (21,000) 

t ~ wall thickness in inches 
D = nominal diameter of tank in feet 
H Q height in feet 
G Q specific gravity of liquid 
E =joint efficenty = .7 

C.A. = corrosion allowance in inches 

I 

I· 
1: 

The corrosion allowance for each ~ank was based on the mini~
mum wall thickness required to secure the stored material 
with the maximim specific gravity shown in C-lb. (Waste in 
tanks) Then using the corrosion allowance, a minimum wall 
thickness was calculated by using a safety factor of 150%. I 
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APPENDIX D 

SITE SAFETY AND HEALTH PLAN FOR OPERATIONS 
CONDUCTED UNDER THE RESOURCE CONSERVATION AND 

RECOVERY ACT OF 1976 (RCRA) 



.?f~~-::x,,. 
.:~ :Sl' ~ . 

~ -..;_-;:·e· ~ .· ·· • 3me<lcan Chemical Service, Inc . 

P.O. Box 190 • Griffith, Indiana 46319 
(21919244370 • Chicago Phone (312) 768-3400 

AHERICAN CHEHICAL SERVICE, H1C. 

SITE SAFETY Ai~D HEALTH PLAN 
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CERTIFICATION of TRAINING 

P.O. Box 260 
Columbus, Ohio 43216 
614-475-3792 

Managing Hazardous Waste Operations 29 CFR 1910.120 (e) (3) 

* * * 

The purpose of this memorandum is to certify that: 

John J. Mur~hy, Vice President 
American Chemical Service, Inc. 

has received the specialized training required of 
on-site management and supervisors who are directly 
responsible for, or who supervise employees engaged 
in, hazardous waste operations as required by 
29 CFR 1910.120 (e) (3). The course that Mr. Murphy 
participated in was held in Atlantic City, New 
Jersey, on June 9th, 1987. The course content 
included: 

- thorough coverage of the standard. 
- health and safety program requirements. 
- training program requirements. 
- spill containment program requirements. 
- health hazard monitoring techniques. 
-medical surveillance requirements. 
- other, related, pertinent compliance information. 

Certifying instructor: 

Wm R. Bunner, C.E.T. 

lj.___ _____ TRAINING ASSOCIATES 
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·a american Chemical Service, Inc. 

P.O. Box 190 GriHith, Indiana 46319 
(219) 924-4370 • Chicago Phone (312) 768-3400 
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Site Safety And Health Plan For Operations Conducted Under 

The Resource Conservation And Recovery Act Of 1976 (RCRA) 

Developed: January 1987 

Source: Occupational Safety and 
Health Administration 
29 CFR Part 1910 

Contents: 

A. Key Personnel 
B. Task Risk Analysis 
C. Employee Training Program 
D. Personal Protective Equipment 
E. Medical Surveillance Program 
F. Air Monitoring Program 
G. Site Control Measures 
H. Decontamination Procedures 
I. Standard Operating Procedures 
J. .Contingency Plan 
K. Confined Space Entry Procedures 

Page: 

1- 10 
4/-1(:, 
47 -cro 
91-<'iL 
Cf3- \01 
102.-15"2.. 

15"3 
I ::;-4 - I :J~ 

157-183 
181 - 23fa 
2.37- 233 
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SECTION A: 

KEY PERSONNEL 



A. Key Personnel: 

This section addresses the requirement to name key 
personnel-and alternates responsible for site safety and 
health-~nd the appointment of a site safety and health 
offic~r. 

Due to physical size of the RCRA operations at American 
Chemical Service, Inc. (ACS), the~e will be an appointment 
of only one site safety and health officer. At this time, 
the management of ACS appoints Thomas J. Murphy to the 
position of Site Safety and Health Officer. 

The Site Safety and Health Officer will be responsible 
for implementation of all sections of this Site Safety 
and Health Plan. With the cooperation of the management 
of ACS, the officer will conduct inspections as necessary 
to determine the effectiveness of the plan and make alterations 
to correct deficiencies. Attached is a copy of the daily 
checklists conducted in the RCRA areas 
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June 10, 1986 

Maintenance Inspection Procedure 

A.) On all operating days between 730 and 830 AM the following 
hazardous waste areas are inspected by facility personnel: 

1.) Location A - Drum Unloading Dock 
2.) Location B - Reclaim Area 
3.) Location C - Iniectant Storage Area 

B.) Each area has a Schedule to outline the inspection procedure 
and to identify the types of problems to look for during the 
inspection. Frequency determines how often an item is checked 
D (Daily) W (Weekly) M (Monthly) . The frequency of inspection 
is based on past years of operating experience and previous 
Maintenance Logs. 

C.) If a problem is ooserved during the inspection, a Maintenance
Action Sheet is filled out listing the problem and location. 

D.) After the inspection the Inspe~tion Log is intiall~ed and noted 
~s follows: · 

OK Area_shows no apparent problems 
NOK Area has the problems as listed on the 

Maintenance Action Sheet. 

E.) The Inspection Log and Maintenance Action Sheets are rev~ew~d 
by the Maintenance ·supervisior the same operating.day. If 
maintenance action is required, an entry is made into the 
Maintenance Log. 

F.) The Maintenance Log is used to schedule maintenance action. 

G.) When the main~enance is performed and the problem is corrected 
the Maintenance Log is dated and the Maintenance Action Sheet 
is dated and initialed. 

H.). All records reflecting maintenance in Locations A,B, or C must 
be ·kept for 3 years. 
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Frequency A.) 

D 
D 
D 
w 

D 
'D 
w 

0. 
D 
D 
w 
w 

M 

B.) 

D 

D 

w 
w 
D 

c.) 

M 

M 

May 1986 

·Area Schedule 

Location A - Drum Unloading Dock 

I 
I 
I 

I~spect 90 GPM Drum Unloading Pump: 
I 
I 
I 

1.) 

2.) 

3.) 

Drum 
a.) 
b.) 
c.) 
d.) 

Drum 
a.) 
b.) 
c.) 

Drum 
a.) 
b.) 
c.) 
d.) 
e.) 

f.), 

out hose: 
Check for loose connections 
Cracked or swelled hose sections 
Operation of the shut off valve 
Loose fittings on the drum out pipe 

out Filter: I Check for leaking around top gasket 
Make sure cover bolts are in place 
Check for loose fittings on the inlet and outlet 

I Out Pump . 
Check packing for signs of leaking 
Check head gasket for signs of leaking 
Operation of the bleeder valve and signs 
Electrical connection to the motor 

of leakinJ ' 

Check for loose fitting on the suction and dischar' 
piping 
Check the oil level in the gear box 

Inspect the Container Containment Area: I 
1.) 

2.) 

3.) 

4.) 

5.) 

Check the 
walls for 
Check the 
cracks. 

base, containment burm, sump and foundation 
cracks and erosion. 
grating on the sump for broken welds or 

Check the condition of the trailer bump blocks and 
make sure they are not loose or detached. 
Check the stairway for loose or missing steps, hand 
rails, and structural members. · 
Check surrounding area for signs of leaks or spills. 

I 
I 

Inspect the Roof Structure: 
I 
I 1.) 

2.) 

Check Structural Columns: 
a.) Make sure floor bolts arein place and secure 
b.) Check for deformations and cracks 
Check Roof Components: . 
a.) Make sure ro,of structural membe.rs are in place I 
b.) Inspect for loose or missing roof sheets . 
c.) Inspect for loose or missing skirt sheets I 
d.) Inspect roof & skirt sheets for signs of corrosion 
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D.) 

E.) 

F.) 

Inspect #20 Treatment Vessel: 

1.) Inspect the Containment Area: 
a.) Inspect walls and foundations for cracks and 

erosions 
b.) Check surrounding area for signs of leaks or 

. spills · 
c.) Make sure containment drain valve is closed 

2.) Inspect Vessel: 
a.) Inspect agitator electrical connection and oil 

level in the gear box 
b.) Inspect the exterior of the vessel for cracks, 

seam leaks and corrosion 
c.) Check the vessel legs and supports for signs of 

fatigue or cracks 
d.) Inspect all fittings and valves for signs of 

leaking. 

Inspect 50 GPM Transfer Pump: 

l.) 
2.) 
3.) 
4.) 

5.) 

Check packing for signs of leaking · 
Check head gaskets for signs of leaking 
Electrical conn~ction to the motor 
Check for loose fittings on the.suction· and discharge 
pipl.ng 
Check the oil level in the gear.box 

Inspect the Treatment Straining Bin: · 

1.) Check surrounding area for signs of leaks 
2.) Check the exterior of the bin for signs of leaking, 

corrosion or cracks 
3.) Check the legs and supports for signs of fatigue or 

cracks 
4.) Inspect the columns and roof supports for fatigue or 

cracks 
5.) Check ~o~f for signs of leaking 
6.) Inspect attached fittings and valves for signs of 

leaking 
7.) Make sure the straining grates are inplace and secure 
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G.) 

H.). 

Inspect 100 GPM Transfer Pump: 

l.) 
2.) 
3.) 

Inspect surrounding area for signs of.leaking 
Inspect the foundation for cracks and erosion 
Inspect mechanical seal area for signs of leaking 

4.) Check the oil level and pressure in the cooling 
_-reservoir for the mechanical seal (% full & 20 psi) 

5.) Check the head gasket for signs of leaking · 
6 .• ) Inspect the electrical connection to the motor . 
7.) Check for loose fittings on the sbction and discharge 

piping 

Insp·ect inter-connecting, piping. in Location A, between 
Location A and B and between Location A and C: 

1.) Inspect pipe supports for cracks and signs of.corrosion 
2.) Inspec·t pipe fittings and valves for signs of leaking 
3.) Inspect surrounding areas for signs of leaking 
4.) Check v~lves for ease of operations and condition of 

packings 

I.) Inspect Electrical Components: 

1.) Make sure electrical control box door is cloied and 
secured 

2.) Inspect the external condition of the electrical 
conduit for corrosion and integrity. Also check 
condition of supports 

3.) Inspect start-stop station for condition and operation 

J.) Inspect the Tools: 

1.) Check operation and for cracks on the drum carts 
2.) Inspect the drum trolley: 

a.) Check operation up and down 
b.) Check for oil layer on the chain for the-lift 

device. 
c.) Inspect the drum attachment for cracks and 

deformation 
3.) Check the manual tools in the area for non-sparking: 

a.) Hannners 
b.) Chisels 
c.) Bung wrenches 
d.) Scrapers 
e.) Pipe wrenches 
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K.) 

L.) 

Inspect Safety Equipment: 

1.) Check the placement and condition of two sets of 
warning signs on the west side of the facility 

2.) Inspect two fire extinguisher stations 
a.) Covers on the extinguishers 
b.) Extinguishers in place 
c.) Charge of the extinguishers, arrows in the green 

portion 
d.) Signs above the stations 

3.) Inspect the fire fighing foam station at the adjacent 
Additives Facility: 
a.) Inspect Hose reels for ease of turning 
b.) Make sure hose is on the reel.and covers are in 

place 
c.) Check for the two spanner wrenches . 
d.) Inspect the fire booster pump, turn pump shaft 

and inspect the suction and discharge piping 
for integrity 

e.) Check for the placement of the foam pickup nozzle 
and.the water fog nozzle . 

f.) Insp·ect the lids and count a minimum of six 5 gal 
pails of Universal Foam. Lift each pail to check 
for·volume of the contents 

g.) Inspect the condition of the pipe threads at the 
hose to pump connector 

h.) Make sure the fire pump is drained 
i.) 'Check electrical connections to the pump motor 

and power to the main disconnect switch 
j.) Inspect the inter connecting piping between the 

water tank and the fire pump for leaks and oper
ation of valves 

k.) Check for placement of sign "Fire Hose Connection" 

Container·and Container Storage Area Inspection 

1.) Walking between the rows of stored haza.rdous waste 
containers inspect the following: · 
a.) Surrounding areas for signs·of container leaking 
b.) Condition of pallets for broken slates or un-

secure stacks 
c.) Inspect the containers for signs of deterioration 

caused by erosion·or mishandling. 

2.) Inspect the containment area base and burm for cracks · 
and signs of erosion 

3.) Observe the general appearance of the rows and stacking 
procedures for codformity 
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Area Schedule May 1986 

Location B - Reclaim Area I 
Inspect the two waste unloading stations UR#l and UR#2 I 
1.) 

2.) 
3.) 

4.) 

Inspect the 90 GPM unloading pumps: 
a.) Check the unloading suction hoses for cracks, 

swelling and loose fitting 
b.)· Check the unloading strainers for leaks around I 

the top gasket, placement of the cover bolts and 
a~d.for loose fittings on the s,uction and dischargl 
p~p~ng . 

c.) Inspect the inter connecting piping, valves·and 
fittings for signs of leaking 

d.) Chec~ the inter connecting piping valves for 
packing leaks and operation. 

I 
e.) .Check pump packing for signs ·of leaking 
f.) Check pump head gasket for signs o-f leaking I 
g.) Check pump bleeder valve for operation and signs 

of leaking 
h.) Electrical connections to the pump motors I 
i.) Check the oil level in the gear box · 
j.) Inspect the pump foundation for cracks and signs 

of erosion 
Inspect the surrounding areas for signs of leaks 
Check for the placement of yard light above each un
loading pump 
Inspect Containment Area 
a.) Inspect walls and foundations for cracks and 

erosion 

I 
I 

b.) Check surrounding area for signs of leaks or spilll 
c.) Make sure containment drain valve is closed 

Inspect the two Crude Charge Pumps: 

I 1.) 

2.) 
3.) 

4.) 

5.) 
6.) 

7.) 
8.) 

9.) 

10.) 

11.) 

Inspect the pump foundation for cracks and signs of 
erosion . 
Check pump stands for cracks and signs of corrosion 
Check pump packing and head gasket for signs of 
leaking 
Check the bleeder valves for operation arid signs of 
leaking 
Check the elect.rical connection to the mot:ors 
Check for loose fittings and signs of le~king on the 
suction and discharge piping 

I 
I 
I Check the oil level in the gear boxes 

Inspect the inter connecting piping valves 
and signs of packing leaks 

for operation 

Check for the placement of the yard light above the 
Crude Change Pump Station · 
Inspect the inter connecting piping and fittings 
between the Crude Charge Pump Station and the Reclaim 
Facility for signs of leaks. 
Check the surrounding area for signs of leaks 
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c.) 

D.) 

E.) 

F.) 

Inspect the Reclaim Location B Containment Area: 

1.) Inspect the dike walls for excessive wear, da~age 
or erosion 

2.) Check for the position of dike wall barrier rope and 
supports 

3.) Inspect the surrounding areas inside and outside the 
containment area for signs of leaks 

4.) Inspect the tank base and foundations for cr~c~s and 
erosion 

5.) Inspect the 4·walk over ramps for excess wear 
6.) Make sure containment drain valve is closed 

Inspect the Hazardous Waste Storage Tanks lA,lB,ll6-126 

1.) Safety Equipment: · 
a.) Check overfill alarm by pulling the manual checker 

and signaling an overfill condition 
b.) Inspect the·position of Breather and Arrestor 

assemblies (Note - internals will be checked 
annually when tank wall thickness readings.are 
taken) _ . . 

c.) Check level gauge for freedom of movement·and 
compare level to last reported outage 

2.) Vessel inspection: 
a.) Inspect the exterior of the vessel for cracks, 

seam leaks and corrosion 
b.') Where applicable check the vessel legs and supports 

for signs of fatigue, cracks and fire proofing 
c.) Inspect all fittings and valves for signs of leak

ing 
d.) Check.surrounding area for signs of leaking 

Inspect inter connecting piping in Location B 

1.) 
2.) 
3.) 

4.) 

Inspect pipe supports 
Inspect p·ipe fittings 
Check valves for ease 
packing 

for cracks and signs of corrosion 
and valves for signs of leaking 
of operation and condition of 

Inspect surrounding area for signs of leaking 

Inspect Electricl Components: 

1.) Make sure electrical control box doors at UR#l and 
UR#2 are closed and secure 

2.) Inspect the Overfill Alarm Control Cabinet at UR#2 
a.) Control box door is closed and secure 
b.) System sil~nce switch is on 
c.) System warning light is intact. 
d.) Electrical connections appear secure 

3.) Inspect the external condition of the electrical 
conduit for corrosion and integrity·. Also check 
condition of conduit supports 

4.) Inspect start-stop stations for condition and operation 
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Check the manual tools in the area for non-sparking: 

1.) Hammers 
2.) Chisels 
3.) Bung wrenches 

· 4.) Scrapers 
5.) Pipe wrenches 

J:n·spect ·Safety Equipment: 

1.) Check the placement and condition of. six sets of 
warning signs: 

2.) 

3.) 

a.) 2 on west dike wall Df Location B 
b.) 1 on east leg of #24 structure 
c.) . 1 on east leg of Reclaim cooling tower structure 
d.) 1 on east wall of Reclaim Building 
e.) 1 on ~est wall of Recliim Building 

Inspect 3 fire extinguisher stations located at UR#l, 
UR#2 and Crude Charge Pump Station: 
a.) Covers on the extinguishers 
b.) Extinguishers in place 
c.) Charge of the extinguisher, arrows in the 

green portion 
d.) Signs above the stations 

Inspect 150# Dry Chemical Engine next to the Boiler 
Room: 
a.) Check the ease of opening the fire house sliding 

b.) 
c.) 

doors · 
Inspect the fire house for d~mage and corrosion 
Check the nitrogen charge on the engine 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

d.) 
E:f. ) 
f.) 

(above 2000 psi) · I 
Check for attachment of instruction card 
Check freedom of wheel movement 

4.) 

Check warning signs about blocking fire house door 

1 Inspect the fire. fighting foam station at the adjacent 
Reclaim Facility: · 
a.) Inspect hose reels for ease of turning 
b.) Make sure hose is on the reel and covers are in 

place 
c.) Check for the two spanner wrenches 
d.) Inspect the fire booster pump, turn pump shaft 

and inspect the suction and discharge piping for 
integrity 

e.) Check for the placement of the foam pickup nozzle 
and the water fog nozzle 

f.) Inspect the iids and count a minimum of six 5 gal 
pails of Universal Foam. Lift each pail to check 
for volume of the contents. 

g.) Inspect the condition of the pipe threads at the 
hose to pump connector 

h.) Make sure the fire pump is drained 
i.) Check electrical connectors to the pump motor and 

power to the main disconnect switch 
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j.) Ins~2ct the inter connecting piping between the 
wc::.L<:L t;:ir.J: ...:.nd the fire pump for leaks and oper-
ation c;f v,-;.lves 

k. ) Check ~or placement of sign "Fire Hose Connection" 

I.) Inspect 1002 Storage Tank 

1.) Safety Equipment: 
a.) Check overfill alarm by pulling the manual checker 

and signaling an overfill condition 
b.) Inspect the position of Breather and Arrestor 

assemblies (Note- internals will be checked 
annually when tank wall thickness readings are 
taken) 

c.) Check level gauge for freedom of movement and 
compare level to last reported outage 

2.) Vessel Inspection: 
a.) Inspect the exterior of the vessel for cracks, 

seam leaks and corrosion 
b.) Inspect all fittings and valves for signs of leak

ing 
c.) Check surrounding area for signs of leaking 

3.) Inspect inter connecting piping & pump at lOG2 
Storage Tank: 
a.) Inspect pipe supports for cracks and signs of 

corrosion 
b.) Inspect pipe fittings and valves for signs of 

leaking 
c.) Check valves for ease of operation and condition 

of packing 
d.) Inspect the pump foundation for cracks and 

signs of erosion 
e.) Check head gasket and mechanical seal area for 

signs of leaking 
f.) Check the electrical connection to the motor 
g.) Check for loose fittings and signs of leaking 

on the suction and discharge piping 
h.) Check for placement of the run light and it's 

operation 
1.) Inspect the inter connecting piping and fittings 

between the pump at 100~ tank and the boiler 
room for signs of leaking 

4.) Inspect electrical components at lOo-:z tan!<: 
a.) Inspect the overfill ala~m control cabinet 

I.) Control box door is closed and secure 
II.) System silence switch is on 

III.) System warning light is intact 
IV.) Electrical connections appear secure 

b.) Inspect the external condition of the electrical 
conduit for corrosion and integrity. Also check 
condition of conduit supports 

c.) Inspect emergency kill switch at the pump for 
condition and operation 
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5.) Inspect the containment area for 1002 tank: 
a.) Inspect the dike walls for excessive wear, 

damage or erosion 
b.) Check for the position of dike wall barrier rope 

and supports 
c.) Inspect the surrounding areus inside and outside 

the containment area for signs of leaks 
d.) Inspect the walkover ramp for excess wear 
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A.) 

B.) 

Area Schedule May 1986 

Location C - Injectant Storage Area 

Inspect the Waste Unloading Station UR3# 

1.) Inspect the Unloading Pumps: 
a.) Check the unloading suction hoses for cracks 

swelling and loose fittings 
b.) Check the unloading strainers for leaks around 

the top gasket, placement of the cover bolts and· 
for loose fittings on the suction and discharge 
piping 

c.) Inspect the inter connecting piping, valves and 
fittings for signs of leaking 

d.) Check the inter connecting piping valves for 
packing leaks and operation 

e.) Check pump packing for signs of leaking 
f.) Check pump head gaskets for signs of leaking 
g.) Check pump bleeder valve for operation and signs 

of .leaking 
h.) Check pipe supports for security and corrosion 
i.) Check electrical connections to the pump motors 
j.) Check the oil level in .the gear b~x 
k.) Inspect the pump foundation for cracks and signs 

of eros.ion 

2.) Inspect the surrounding areas for signs of leaks 
(Unloading Spots 1A,2A) 

3.) Check for integrity of the concrete barrier wall 

4.) Inspect the Containment Area: . 
a.) Inspect walls and foundation fci"r. cracks and 

erorion 
b.) Check surrounding area for signs of leaks or spills 
c.) Make sure containment drain valve ~s closed 

5.) Inspect the Roof Structure 
a.) Check Column floor bolts for security 
b.) Inspect Columns and roof structural members for 

integrity and corrosion 
c.) Check for placement and corrosion of roof panels 
d.) Inspect the base foundation for cracks and erosion 

6.) Check for the placement of yard light and under roof 
lights 

7.) Check for placement of 3 Bump blocks, 2 sets of trailer 
chocks and sign pertaining to the use of chocks 

Inspect the 100 GPM Transfer Pump, Injectant Loading Pump 
and Gorator 

I' 

1.) Inspect surrounding area for signs of leaking 
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c.) 

D.) 

2.) 

3.) 

4.) 

5.) 

6.) 

7.-) 

8.) 

Inspect the foundation for cracks and erosion 
(Transfer Pump only) 

Inspect mechanical seal area for signs of leaking 
· .. 

Check the oil level and pressure in the cooling 
reservoir for the mechanical seal (~full and 20psi) 

Check the head gasket for signs of leaking 

I~spect the electrical connection to the motor 

Check for loose fittings on the suction and discharge 
piping 

Injectant Loading Pump inspection only: 

I 
I 
I 
I 
I 
I 
I 

a.) Inspect the ACS strainer and 2-FSI Filters for 
leaks around the top gasket, placement of the I 
cove~ bolts and for loose fittings on the suction 
and discharge piping. 

b.) Check inter connecting piping, fittings and 
valves for signs of leaking I 

c.) 

d.) 

e.) 
f.) 

g.) 

h.) 

i.) 

Ins·pect the bases on the Injectant Loading Pump 
and the Gorator I 
Inspect the roof structure & columns for integrit~ 
and corrosion 
Check for placement and corrosion of roof panels I 
Inspect the metal deck and legs of the Injectant 
Pumping Station for cracks and corrosion 
Inspect the Injectant loading hose for cracks, 
swelling and loose fittings I 
Check surrounding area and loading spot LA#l for 
signs of leaking 
Check for the placement of yard light and under I 
roof lights 

Inspect the Injectant Storage Location C Containment Area: I 
1.) Inspect the dike walls for excessive wear, damage or · 

erosion 
2.) Check for the position of dike wall barrier rope and 

supports I 
3.) Inspect the surrounding areas inside and outside the. 

containment area for signs of leaks 
4.) Inspect the 4 walkover ramps for excess wear ' 

Inspect the Hazardous Waste Storage Tanks 202-206 and 210-2 : 

1.) Safety Equipment: I 
a.) Check overfill alarm by pulling the manual checker 

and signaling an overfill condition 
b.) Inspect the position of Breather and Arrestor 

assemblies (Note - internals will be checked 
annually when the tank will thi'ckness readings 
are taken) 
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F.) 

D G.) 

c.) Check level gauge ·for freedom of movement and 
compare level to last reported outage. 

2.) Vessel Inspection: 
a.) Inspect the exterior of the vessel for craqks, 

seam leaks and corrosion 
b.) -Inspect all fittings and valves for signs of leak

ing 
c.) Check surrounding area for signs of leaking 
d.) Inspect side agitators on 210,211, & 212 for 

packing leaks and electrical connections to the 
motors 

e.) Inspect agitator nozzles for fatigue or cracks 

Inspect inter connecting piping in Location C and between 
Location C and Reclaim Facility: 

1.) Inspect pipe supports for cracks, security and signs 
of corrosion 

2.) Inspect pipe fittings and valves for signs of leaking 

3.) Check valves for ease of operation and conditiori of 
packing 

4.) Inspect surrounding areas for signs of leaking 

Inspect Electrical Components: 
·,. 

1.) Make sure electrical control box doors at Waste 
Uhload Station UR#3 and Injectant Loading Pump 
Station (2) are closed and secura 

2.) Inspect·the Overfill Alarm Control· Cabinet at UR#3 
a.) Control box door is closed and secure 
b.) System silence switch is on 
c.) System warning ·light is entact 
d.). Electrical connections appear secure 

3.) Inspect the external condition of the electrical 
conduit for corrosion and integrity. Also check con
dition of conduit supports for corrosion and security 

4.) Inspect start-stop stations for condition and operation 
' 

Check the manual tools in the area for non-sparking: 

1.) Hammers 
2.) Chisels· 
3.) Bung-wrenches 
4.) Scrapers·.' 
5.) Pipe wrenches 
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H. ) Inspect safety equipment: 

l.) Check the placement and condition of three sets of 
1-:arning signs: 
a. ) l on NW corner of dike urea 
b.) 1 on NE corner of dike areu 
c.) l on SE corner of dike area 

2.) Inspect 2 fire extinguisher stations located at UR#3 
and Injectant Loading Pump Station: 
a.) Cover on the extinguisher 
b.) Extinguisher in place 
c.) Charge of the extinguisher, arrows in the green 

portion 
d.) Signs above the station 

3.) Inspect 150# Dry Chemical Engine at the Injectant 
Storage Area-outside the south dike wall: 
a.) Check the ease of opening the fire house sliding 

doors 
b. ) 
c. ) 

d. ) 
e. ) 
f.) 

Inspect the fire house for damage and corrosion 
Check the nitrogen charge on the engine (above 
2000 psi) 
Check for attachment of instruction card 
Check freedom of wheel movement 
Check warning signs about blocking fire house door 

I.) Check the security systems: 

l.) Activate the plant wide alarm system by dialing #7 

2. ) 

on intercom phone. Check the activation of all three 
lvarning sirens 

Inspect the service of the intercom phones in the 
following areas: 
a. ) Additives Facility - services Location A & c 
b.) Reclaim Facility - Services Location B & D 

3.) Check the service for out calling from the phones in 
the employee change house, production office, office 
laboratory area and safety office in the warehouse 

4.) Inspect the Main Gate Entry System: 
a.) Check the audio level of the communication system 

at the gate, main office and production office 
b.) Check gate opening switches in the main office 

and production office 
c.) Check gate open timer-set for less than 30 seconds 
d.) Check activation of gate photo eye to stop gate 

closing 
e.) Check key opening system 
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5.) 

6.) 

Check following gates for security: 
(closed and locked) 
a.) 2 auxilary gates on East fence line 
b.) Rail gate and walk gate on South fence line. 
c.) Auxilary gate on West fence line 

Inspect the entire site fence line: 
a.) Check for weak or damaged line poles 
b.) Openings in the fence fabric 
c.) Erosion causing more than a 4~ difference 

between the ground and the bottom of the fence 

Inspect Hazardous Atmosphere Entry Equipment 

1.) 3M Hose Mask: 
a.) Helmet 

Hood 

b.) Breathing 
Tube 

-check for cracks in the hardhat, 
face shield and breathing tube 
nipple. 

-check for holes or tears in the 
shroud. 

-inspect integrity of the helmet 
suspension and then fit. 

-check visability through face shield. 
Clean if necessary 

-because these hoods are disposable 
use a new hood for every entry. 

-check hood and view opening for holes 
and tears. 

-check collar assembly and breathing 
tube nipple for cracks. 

-fit hood to collar assembly. 

-check tube for cracks, deterioration 
or holes by pulling to increase 
length. 

-check the 2 fastners for reliability. 
-attach the breathing tube to the 
Helmet or Hood nipple and to the Ai~ 
Regulating Valve Assembly with the 2 
fastners. · 

c.) Air Regulating Valve Assembly 

-check for cracks in·the housing 
-check all connections and the spindle 
nut. 
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d. ) High Pressure Hose 

-check for cracks deterioration and 
holes. 

-check attachment to the outlet of 
the flowmeter. 

I 
I 
I 

e. ) . Flowmeter -check operator protection shield for 
cra~ks and visability. I 

f . ) 

g • ) 

-check· the integrity of the meter 
tube . 

. -check the connection to and from the 
fLowmeter. 

Pressure Regulatbr w/Hose 

I 
I 

-check for cracks, deterioration and 
holes in the hose. I 

-check hose connection to the 
regulator. 

-check operation of the regulator I 
adjustment nob. (leave nob turned out) 

-check regulator attachment to the 
breathing air cylinder. 

Breathing Air Cylinders and Cart 

-check pressure on both cylinders by 
attaching the regulator and opening 
cylinder valve. A full cylinder 
should read 2200#. Do not use a 
cylinder read below 400#. 

-reattach regulator to the first 
cylinder. 

-inspect the cart for damage and 
readiness. 

I 
I 
I 
I 

2.) MSA Air Mask: I 
I 
I 

a.) Mask Assembly 

b. ) 

-check for contamination, damage and 
deterioration. 

-check visability and clean if 
necessary. 

-fit the mask and check for air leaks 
by closing off the inlet of the 
Breathing Tube. 

Breathing Tube 

-chec~ for cracks, deterioration and 
hol, ~ ~y stretching the tube length. 

-ch;;,_·:: <12 connection to the mask. 
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M 3.) 

c.) Regulator Assembly 

d.) Ai~ Tank 

-inspect for surface damage and de
terioration of the assembly and high 
pressure hose. . 

-with mask and breathing tube attached 
open main line (yellow) and cylinder 
valve to pressurize the regulator and 
hose. Close the cylinder valve, watch 
the regulator gage for a drop in the 
reading (leak indication). Breathe 
unit down until the Audit-Larm rings. 
Check the regulator gage for the 
pressure (alarm should ring at about 
t full pressure or 550#). With the 
cylinder valve closed, breath out 
the remaining pressure. 

-check the tank pressu~e. 2200# is 
full and will give approximately 
30 minutes of air. Do not use a 
cylinder below 500#. 

-check the Harn~ss for wear and 
function of the hardware. 

-fit the harness. 

e.) Emergency Horn 

Harness 

-check sound by depressing button for 
a short burst. 

-prior to each use, carefully inspect 
the harness and securing lanyard for 
indication of wear or deterioration. 

-check for ioose threads, pulled rivets, 
cuts, abrasion or evidence of chemical 
or physical exposure that may hve 
weakened the material or assembly. 

-untangle the lanyard and fit the 
harness 

F-18 
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l.) General condition of the unit, pouch and belt. 

2.) Check battery charge. 

3.) Check for signal activation and/or voice 
amplification. 

0.) Make ah approximate inventory of the sand pile at the 
f.ront gate. The pile should be approximately 3 yards 
(volume 4 l/2' X 4 l/2' X 4 1/2'). 

P.) Inspect 90 GPM Pump located in the Barrel House for 
damage and readiness. 

Q.) Check quantity of Poly Coated Protective Suits stored 
in maintenance office. Minimum quantity is 10 suits. 
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j ' K.) Inspect and Inventory manual tools located on west exterior 
wall of Safety Office for emergency spill response: 
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L. ) 

1.) 2 shovels square 

2.) 2 shovels round 

3.) 2 rakes 

4.) Barrier Rope (200') 

Inspect and Inv~ntory Spill Response Kits located in the 
following locations: 

1.) Epoxol Facility 

2;) Additives Facility 

3.) Injectant Unload Facility (Location C) 

4.) Batch Manufacturing Facility 

5.) Reclaim Facility (Location D) 

6.) Reclaim Crude Unload Facility (Location B). 
". 

Inventory for the following items and minimum quantities: 

1.) 2- Booms (S-53) 20' long and 3" Diam. 

2.) 50- Pads (S-74) 18" X 18" X 3/16" 

M.) The following emergency equipment will be inspected by an 
authorized outside firm per the attached outline (PageiB-~~): 

N. ) 

1.) 20# Hand Dry Chemical Extinguishers 

2.) 120# Portable Dry Chemical Extinguishers 

3.) Fire Hoses 

4.) Stationary Fire Pumps 

5.) Self Contained Breathing Apparati 

Inspect and Inventory portable emergency signal and 
communication devices: 

1.) PAL III Personal Alert (5 units) 

2.) VASP-2 Voice Amplification and Personal Alert (3 units) 

The inspection will cover the following items: 

F-l8A 
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_ 4009 MONTDALE PARK DRIVE VALPARAISO, INDIANA 46383 
PHONE 219-462-1707 

TOLL FREE 800-552·2691 

Ma.y 6, 7987 

AmVtic.an C h e.mic.a.i. S eJt v.<. c. e. 
Po~t Onn.<.c.e. Box 190 
G!U n nlih, 1 ru:ii..ana. 4 6 379 

A:t:te.n.:t<..on: Mit.. John MUJt.phy 

Ve.aJt. Mtt. MUJt.phy: 

Encto~e.d ple.a.6e. nind c.opi~ _on OU.Il. P~oc.e.~~ no~ 
you.Jt. Annual F~e. Ex..:t.htgu.i.6hVt and 30 Minute. B.lt.e.a..:tfU.ng 
Appa.Jta..tu.6 1 Mpe.c.:ti.oM. We. aJt.e. aiAo e.nc.lM.ing a. c.haJt.t 
~how£ng the. SVtvic.e. T~t P~~~UJt.e. on you.Jt. n~e. ho~e.. 

We. hope. .thi.6 i6 the. inno.tuna..:t.<.on you Jte.qr..UJr.e. a.nd i6 we. 
c.an be. o6 6UJt.thVt .6Vtv.<.c.e., ple.a.6e. ne.e.l 6Jte.e. :to c.on:ta.c.t 
.:th.i..6 o6Mc.e. a.t any time.. Fo~ yoUJt c.onve.n.<.e.nc.e. oU!t taU 
6~e.e. telephone. numbVt i.6 1-800-552-2691. 

Thank you. 

HOOSIER FIRE EQUIPMENT, INC. 

r»~ 
JAMES E. VALY 
Sal~ Rep~~ e.n:ta.ti. v e. 

JEV/p.6 
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PROCEDURES FOR INSPECTIONS 

MONTHLY, QUARTERLY, SEMI-ANNUALLY, ANNUALLY 

1. IN DESIGNATED PLACE 
2. OPERATING INSTRUCTIONS LEGIBLE AND FACE OUTWARD 
3. SEAL NOT BROKEN 
4. OBVIOUS PHYSICAL DAMAGE, CORROSION, CLOGGED NOZZLES OR LEAKAGE 
5. PRESSURE IN OPERATING RANGE 
6. LOOSEN POWDER, WEIGH C0-2 
7. ANTI~FREEZE WILL BE SHOT OFF FOR PROPER VALVE AND GAUGE OPERATION 
8. TAG - SERVICED 

PROCEDURES FOR SIX YEAR MAINTENANCE 

1. DEPRESSURIZED - OBSERVE GAUGE OPERATION 
2. DISASSEMBLE.~ALVE AND CHECK ALL PARTS 
3. CLEAN THOROUGHLY 
4. INSPECT POWDER 
5. REASSEMBLE, PRESSURIZE, AND LEAK TEST 
6. REPLACE OLD SIX YEAR STICKER WITH NEW UNLESS IN CURRENT YEAR 
7. TAG - SERVICED 

72. 
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I 
I 

LINED INDUSTRIAL STANDPIPE, AND FIRE DEPARTMENT HOSE 

I 
NEW HOSE RATED 

/ 
ACCEPTANCE TEST SERVICE TEST I 

TRADE SIZES, INCHES JACKETS PRESSURE, PSI PRESSURE, PSI 

1~ 11 Thru 2-'2 11 Single 300 150 I 
1~ 11 Thru 4~ 11 Single 400 250 I 
1~11 Thru 2~11 Single 500 250 

1~ 11 Thru 411 Multiple 400 250 I 
1~ 11 Thru 411 Multiple 600 250 

I 
I, 
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PROCEDURES FOR INSPECTING CUSTOMER'S SELF CONTAINED 

BREATHING APPARATUS 

CHECK PRESSURE ON CYLINDER GAUGE 

CHECK HYDROSTATIC TEST DATE ON_ CYLINDER 

CHECK PHYSICAL CONDITION OF APPARATUS, HARNESS AND STRAP 
ASSEMBLY, ETC. 

CHECK FACEPIECE AND BREATHING TUBE FOR CRACKS, ETC. 

CHECK OPERATION OF BOTH THE MAIN-LINE AND BY~PASS VALVES 

PERFORH FUNCTIONAL TEST BY "BREATHING" THE UNIT 

CHECK PROPER OPERATION OF ALARM BELL 

CLEAN AND SANITIZE FACEPIECE 

24 



I 
Te~t Conducted by=-------------~--~ 

. vlitnessed by: ______________________ ~l~ 

Tieport No. /\-------1• 

N.ANE OF RISK: AMERICAN CHEMICAL DATE: 10/29/86 I 
LOCAT-ION : ___ G_R_I_F_Fr_r_n_._r_N_D_I_A_NA _________ TOHN : _____ ..;....__--'--_. ~- I 

fAKE PEERLESS Model or type VERTICAL TXPE Serial No. --------
Rated Capacity 1500 gpm. at rated h~ad 130 psi., ft. at rated speed 1700 rpm. 
Net pressure at shutoH 166 psi. Net pressure at 150% rated capacity 93. (PSL .. 1 
Brake horsepowe=·at rated conditions Max. brake H. P. at rated speed at any capacity~ 
Horizontal, vertical, rurbine 4. 95 srages impeller dia. 103/8 inches. . . 

I 

JMP OPERATES: Manual, Automatic Cut in ----- psi Olt out ----- psi. I 
RIVEN BY: Electric motor, steam, turbine, gasoline, diesel, engine, water wheel, no clutch. 

JCTION FROM: SMALL POND Capacity ? Gals. 
--~~~~~---------- ------~-------

I 
Lift ft. Vertical Turbine Discharge Head to Water Level Ft. I 

"!ad ft., psi. Vertical Turbine Lowest Impeller to Water Leve Ft. 
~<., JCKEY PUMP 
)CKEY OR MAKE-UP PUMP: Make Type Rated Capacity gpm. I 

Rated Head psi., ft. Cut-in psi., Cut-out psi. 
Centrifugal or Positive Displacement TyJ)e. Relief Valve Settinrr ps1. 

'ECIAL COMMENTS. ____ P_UMP __ c_o_o_n ____________ "-----------------------------1• 

Pump Pressures· I Vertical Turbine Discharge 
Gage to Water Level 

Hose layout or I normally 50' Suction 
for each Si~e o£ Discharge Net 

Condition outlet test tip Pitot G. P.M. PSI. PSI, PSI, Ft. R.P.~1. 

I Churn --- 1 3/4 - 170 170 1700 
100'7. cap. 1 1 3/4 12 

2 1 3/4. 12 1575 130 130 1700 I 3 1 3/4 12 
4 1 3/4 12 ' 

I 1507. cap. 5 1 3/4 12 l 
1 1 3/4 24 
2 1 3/4 24 2230 96 96 1700 

I 3 l 3/4 24 . 

4 1 3/4 24 

5 1 3/4 24 . .../. ·--~ ·~ -
Chccl~ en~inc tachometer ac:Unst Insp. Speed Counter. Plot test points 

,,,..-
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TESTING EPOXOL DELUGE SYSTEM 

DATE: ________________________ __ 

TESTER: ______________________ __ 

l.) I_nform Epoxol Operators that a test is going to be 
performed. 

2.) Close Main Deluge Valve (yellow tag) in Fire House. 

3.) Attach hose length to test nozzle. Make sure valve is 
closed and the ~" drain valve is open. 

4.) Attach hose to monitor and attach nozzle to monitor. 

5.) 

6.) 

7.) 

8.) 

Aim at Holding Pond. 

Run llOV extension cord from Electrical Building to 
to Epoxol Building roof. 

Plug in heat lamp and activate heat sensor Location -------
Horns should soun<.:. Neasure seconds until activation 
of Fire Pump. Seconds --------------
Slowly open test nozzle and close ~" drain valve. 

9.) Run Fire Pump water into Holding Pond for 30 minutes. 

10.) During pump run replace heat sensor and remove llOV 
extension cord. 

ll.) At end of 30 minutes trip off Fire Pump Hain at 
Control Cabinet. 

12.) Check for activation of 440V power drop horn. Leave 
horn on. 

13.) Check 2 manual activation switches on south wall of 
Epoxol Building. Activation Horn should sound. 

South East Ground Switch -------------------------
South 2nd Floor Switch --------------------------

14.) Rearm Fire Pump Main at Control Cabinet. 

15.) Open Main Deluge Valve (yellow tag) in Fire House. 



l:'IAL 

16.) 

17.) 

18.) 

19.) 

20.) 

21.) 

22.) 

23.) 

24.) 

Check llOV Pilot Light on roof of Epoxol Fire House. 

Break down & drain Fire Hose and place back on reel 
with cover. 

-Drain monitor, return nozzle to. Fire House, return to 
location and cover monitor. 

Close valve at test nozzle and open ~" drain valve. 

Count number of Foam 5's . -----------------
Check for placement of foam & water nozzles. 

Walk 4" Deluge Main and inspect inside piping from 2nd 
floor catwalk. 

Inform Epoxol Operators the test is completed. 

Return Test Sheet to Plant Engineer. 
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Insp:ect :ffl Heat Exchan·ger:: 

i. ',lr:"·::i!:l,l··· 
I ; .. ·~I I.'.\, .. ~ 

', ' ' 'I ;J ~:1'; \ 
.· -~· .. ·· .. ·~ij~~-.'.· 

'· ·-· ·.• ... '~"\~·-· 
. . .: f(· .. ~ .. ·~/ ~·~···· 

, I j"o, I ·~ t •. -~· ',, • ,_;..,. 
valves ·: · · ·;.: 

. J • -t "'. 

. .-.gt 
a.) . : .. :·.che.ck interconnecting pipe; ·fillings, 

· ·.·and s earns for signs of leaking. 
b.) .:·Check supports and foundations· fo'r cracks, 

the insulation. 
'erosion·and corrosion. 

c.) . Check the. condition of 
d. ) Check· surrounding area for signs;_of leaking.··"" 

.·· .. 1· . . ~ .. 

: >:.?~-~ . 
: .··. . . :,!-.~- _·. 

Inspect #1 Recirculation Ptnnp: .......... -. 

a.)·· )In~pect surrounding area for· signs of pump :~·:>;:)::\,;>;:·1{'1' 
:·.:leaking . . , . . · · ·.·~~;:;,·.:,·,~~; 

b.)· :Inspect interconnecting pipe, ~.i ttings,, valves .>: '/:?;•·;!:: 
~·.anq seams for. signs of leaking-.···.·. · .<0::· .) ·:.>· 

.c. ),~'_.:)Inspect the flange mot;nt~ng of ·the .. pump. to. the·\;{;.:;tj:l 
· :_.:::;;ves~el for loose or m~ss~ng bolts .and the. ~nt~g':':"·!J~:,. :·; 

' ··:r;ty of the pump noz le · · · .... ,.·.:· · · ···: /·.:·~ :·\·" .•. ,.,\·~···1:1-.; . ·''; ... . z . . . .,._ :_ . ! ........ .'· :_. :. : '· :-.~'1-li! ... :~--~;_:~ -~\·;' ,._ 

d.) ·:.Check level o~ the barri~r,, fl~id._.:'t,t~nk for: t~e'f2X;:?J~~; 
.. double mechan~cal seal· .. · · · .. :''<:·:;._.·.• ·: ,. · .~· .. ·<:''• .. 1··'\•)= 

. . . .··. . . ', . l i..· ,.~ . r. 

e ._)I . ·:Take. a· s~mple ·of ·_the barrier.·.~~u~d:~ and ha~~, ~h~~\ti~~:t.·if~ 
. lab analyze for seal seepage. ,.::'/ · · .. · .. ,;;:(::::·)';:~-~ 

f ) h k . 1 1 1 . b . h .. • . ' ' . '1 ~-I'~·· . . . · C ec o~ eve ~n·· ear~ng . ous~ng. ·. '!_.,.,·.:·';~·4 . 
g.) Inspect the drive belts for cracks· and excessive·:.;·:\:(
. wear. · ··· · · ..... . · · · '.::; ... ·.~·,;:.• ;·;,:/.'. · 
h.) . Inspec~ electrical· corin~ctions .·for. securi~~·!~~~·~i~-:.-.:~',·~:1 

. corro s ~on . . :• .. ,"~, .. I!.'(,.).!: ". 

r,.;~;~~t 111 Still: ·· ··. · }:\t1l~S':~ '1 
a.)·:·_' Check ·inter connecting> piping .. ~~·:··.:. fi t~ings, · ~alv·~~-·;; -:;.r\ 

·.and seams for· signs· of leaking ... · · · · · ·· ·.·.,./,· · 
b.)· · Check • supports and foun.da tion ·for cracks, eros 

·and cerro s ion. ,·. , . ·· · ., ... , ... ,-.~;;E; 
· c·.) 'Check surrounding area/for· sigris · o'f leaking 
d.) ::Check· the. condition .of)the ·fireprpofing 

:; cracks. ·and ·erosion.'.· · · ·j';·.-•, . .· · .: ... :~:. , 1;. · 

e.) Check the condition of·:;·:the insulation. 
f.)· ·Check for . the placement:{of·.:·the:·.monitoring ·' 

safety devices; ~ ·:;~~·ft~j~~.:::-~:::-.:.~,\.~~1':::, · .. : ·. · . 
. . .- - Ruptur~ D~sc : ·:::;.:';~P·· : . . :·! ~; ;>~;.i .: .. ::, · · 

'.. - Pot temperature· thermocouple 
·· • ... - Vapor ·Teritperature· · couple . 

. g.) :_.Check with the opera to · d'~"ft till Run · 
· : :.:.for the performance::~. · - monitorin 

'. ··devices. · .. :·.:';'•.:;/!-,n~J~~~;~~.::I:~lf~o'~r:~!Ji,~~~;~:i 
. . . ..... 

:.<:.:·.a .. 
I ., ',._ •. 

_DEC 1 9 1986 
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4.) 

5.) 

6.) 

7.) 

Inspect #1 Condenser: 

a.) 

b.) 
c.) 
d.) 

Check inter connecting piping, fittings, valves and __ 
seams for signs of leaking. ,:-;\·-· '~--··-:· ... •,;· :i( ( 
Check the supports to #1 Still for cracks and corrosion!t 
Check the surrounding area for signs of leaking·. '' . .{:: 
Check for the p lacernent of the monitoring devices : c· 

Cooling water in and out temperature 
themocouples.. ... 

- Cooling water flow switch. 
-·_Vacuum pressure indicator and vacuum control valve. 

Inspect Ill Product Pump' . :'~} ;il~ 
a.) Inspect surrounding area for signs of pump leaking.·:,-·\~:~; 
b.) Inspect inter connecting pipe, fittings, valves. and_(.·<;:{.·. 

seams for signs of leaking. · · . :'-':~-: r~·~:;~:. 
c.) Check the ~oundation for signs_o£ cracking, erosi_o~_;;.':.}.::_.j.· 

and corros~on · . · ... -· ·. ·· · ... ,-~· 
d.) Check oil lev~l in bearing housing. - ~:.·-·,::<_: ~-- ·;:; 

. e.) Inspect electrical connection for security and - .. i:{.:: 

f.) 
corrosion. 
Check for the placement of the ~~nitoring devices.:· 

- 2 ~ flow indicators 
- ·-) ,: __ ._. 

; ~ ·" . .. . . '· ....... : 
. ~ .... . . .. ·::t :. ' 
··:··~- . .-: . ,''·.: 

Inspect _Residue Pump: 

a.) 
b.) 

c.) 

d.) 
e.) 

f.) 

g.) 

h.) 

• . / •, • ·• '· , • , I ~I'" .. 

. Inspect surrounding area for signs 9f pump_ leakage :-',~:~J:':tf.j-~ 
Inspec·t inter connecting pipe, fittings, valves; and !~:-.~·.;-u .. i'{ 

.. seams for signs of leaking (To 111;/12,/13; 1}7 Stills).:: ·::~;!·.· 
Check the foundation for signs of cracking, erosion:· · ... >· 
and corrosion ,,~._. ·_;-. ·: '/\ 
Check pump mechanical seal for signs of ·leaking.·: ~-··- .. :·~
Check pump bleeder valve for op.eration and ·signs. of·. 
leaking. , , . 
C[leck electrical connections to the pump motor for -:' · -.. -. .-.~~:. · 
cracking or corrosion --->.~;:jf
Check level of the Barrier Fluid Tank for the double·_·.:~~--~" 
mechanical seal. . · ·' ' .. +:df./\~ 
Take a sample of the Barrier Fluid and have the .lab:.·:>·i~T --

analyze for seal seepage. .·• ,·f,:':~f~'';:<,f;; 
Inspect fll Receiver Tank: .. ,,-,.,~_-., --·:;·t~}· 

·.... ; ·~·t.··~·: ,.· ~ .. ~ -.. ~.-· 
a.) Check inter connecting piping,- fitting~, valves· and. .:.1, 

seams for signs of leaking. · · ., ·.-·:;· -J -~ 
b.) Check supports .and foundation. for. cracks, erosion and .... _ 

corrosion. ... .. .?.>;!;,·,::. .. ::r\ ~ 
c.) Check surrounding area for· signs:~ of leaking. . ~-:1--<-:.::>:-:~·;·;tr~.-,. 
d.) Check the condition of the fireproofing for cracks.~and]~--

eros ion. 1 
• ' , • : · -:.Y(.····:·:~:·; ~~::t~; 

e.) Check for the. placement of t~e: mopitor:j.ng and safety··.-_--/~·_:. 

dev~ c;~ ~me Arrestor • '-:h,i · .. !\ ( . [ ;!':::LcV·:~t~ { 
- Level Indicator · • .r. !I .•. ··,·\r/t;:~);:; 

,; I 
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·, i ·;-. .· :) i ' '! . 
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·iuen:cy B.) General Area Inspections: . 1:' 

: .. ~,. 

i .. · .. 
; '!. 

.. , ,. 

.·• I 

: 1 ';: 
. . t·.·:' 

\ 

1. ).: Inspect for the placement of 
· ~~- lightihg. I£ possible check 
2.~ ·Inspect the floor trench: 

l;f ' , \ . 

outside and inside 
for the operation. ' ' 

'.•.:.. 
• 'I 

a.) ·Inspect for soli5 materials and blockage. 
b.) Inspect for liquid level (should not be 

present). 
c.)·· Check for placement of floor grating covers. 
d.) Check for cracks and signs of erosion of walls 

and base. 

' I 

I 
' 

;I 
,i~ 

I 

.,i : __ I 

··:·I 

I 
!_.m:';~;);t,J .· ),, : 

3

.) :~s)pe::e::i~:r c::::i:::n:~ver place_ment. 
l - ') . ~ • -~" ' · .... . I·· 

t·-~ ·, .. ,\ .. .,;"-)' ·, · ·.;-:: · · b.) ' Check walls. and base for cracks and signs 
•.' .. : ··~ ~-\ .. --_ ·::· ·, of eros-ion --···: 
' . ~ ~: -~ ' .r. , ., -'-

., · .. ."i •.· .. ·., c.) Inspect for liquid level (should not be .pre~ent) .~/,,I 
,· .-.. ·:_ . ,\ ·-' d.) Inspect inlet flow pipe for signs of corrosl.on :; -
~-- · ....... · ~-·;.- ~ ·.. · oy;,. .blockage. .. . 

i. : x~.~~:\Jf';·)Jf ii.: ' ~ .) Check ope,,:: at ion of ventilation fans in the area . ( 4) ·I 
E' ·~'M.·~~~·,:.=··--~),;~-:~~. s·:)· Inspect the external condition of the electrical 
1 ~)~~· {::,.<~~3~-· . : .': : conduit for corrosion and integrity. Also check ~~ .. 
;, ~.J.'if_,';';,.1 ;:;~~f> . . ;~/;'condition-of conduit supports for corrosion: and 
~~~~·~'"'''t~·~.!'li\1-:s:,~·"~'l-:..f•~'~ ·- :-_<· ,.,~.-.... :.·security. · 

~~~~;::~>"i;}~·'· <~< InSpect the start-stop stations for condition and 
!f;;t.:~tW~P.!: ;r:-~:}.;:r;-. .. ,_, operation: r" ... _.,··~--if¥ ... ,.\_~·-·r.· .· 

r!~,·-~'!~t~~'~'·.J~: u . fi~H~:;:~;::::l:::. Pumps. 

j.- ,, ... ,1, '>$.It~-;:· .. ·-· 

lt~r·:,r~,:m. t:':< ;-i 
't': :l;.~.:.\}~i&~~ .:.: . .... 

' ' - T ..... • ,.,.,lj~' - • 

7.) Inspect Control Janel inicator lights and talk to 
operator concerning malfunctions. 

.. :· 

I
. ' •'·';;;~'\':.: .;~,.~ . 
~'Gt~ D~J · .. 

I '"1:![ .. •!)~~~~~ ~_t · 

.I 
8.) Check the manual tools in the area for non-sparking: 

' .•. ,.:!!!-~· tC • 

·~. ! .· 

...t. ~ . : ,· ·,· 
• "': • Y, , •. - :~.r·l~l . 1_,_ ..,· 

·, -·a~-~·:_:_rr ·-··=-
J\.·,·"~' .... 

9.) 

•:• :. ,. 

a.) Hammers. 
d.) Chiesels 
c.) Bung-wrenches 
d.) Scrapers . 
e.) Pipe wrenches 

Inspect safety equipment: 

a.) Check the placement 
warning signs: 

- 1 on SW corner 
- l on SE corner 
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I ~:.: ·\ ..:..'.:: .. '; . 

. Inspect 5 fire extinguisher stat ions located, h ·- · ~.r( 

in-Lg~m:~~:~~~ ~~t~~~~~sher. . ' ·· i! . , .1i 
Charge of the extinguisher,· • arrow in green· l1 :~: ;;;,1't· 
portion ·· ·' · · . J::.': •. f_,:.;~;~E 
Signs above the stat ions . ,~<· ,: · · · ···~ .,.~,. ·= · -~-

c ·) In~p~c;u~~~a~~~u~:l;~~t~~ place. ·21~~~;r·.fM 
·- Manual valve box in place and operable. ·''.~:;~~f)';.,~ .• ,··. 

- Visual inspection of the Deluge System. ;{~;V~~? .. · ._;·.:' 
pipework for placement. · .. · J!.~l:';~~;':;·,~--;· 1 ·_ .-,· 

· ' I 1",'6-Q l't:,'<ift, ..• ·' · ' . .,· 

b.) 

112 Still System: 
. : ~l .. ~~~.\O~:J~;\ •. !~1';:·~·-;.· 

. . .·•' . .1}:. ~-~J. ~~~i.· 
. . .. ·:. :., ;J";l (;f·~1J~~t.: ti,;)'.'-· 

1.) 

2.) 

3.) 

. • , • . • ·c.·,~)l J. ·:: _;·~-~-::f ;l:fr,_~! ,-,t;~~-~~"' 
Inspect #2 Heat Exchanger: · · _: ·; ;.;~c-:;~·.: .. /,;:':·t~· ;:iit-.J:li(.:J·~1 !'Jtl·?.': "'v 

', '' • .·.,. •:•~iJ~"~ ~'' I ,{,;t.(!~· .';;,.;.:_lf . ' . . ... '. ·''r . 4' r w.··a ''t~.r,~ ,, 
. . . .·~:.o.'~ .. u , . .-: -~.,.,_"~~,;\.(~ 

a.) Check interconn~cting pipe,. fitti~~s, J!·~~-~"~~~~!!¥.fk·:~~r~;-;.: ~ 
and seams for s~gns of leak~ng. . . · ·..;; ;·-

1
• ·~v ... ~.J.;Jf·;--;r.~.·~.f· f . ' t <-ji!~.ll"lt'l;·.>''' h·· , ... , • 

b.) Ch.ec~ supports and. foundation O~· ..... ~ra~~-~~-~-~iJ~:t.~t~Y!~~~/~' 
ero~~on and corros~on. .. · ·',.,; .;~,.~::i.f····."".-~'": ~-

c.) Check the condition of the insulation ~--_:J·1f~:.:.:':::~i~J;j~~:~_c.·· ..... : 
d.) Che'ck· surrounding area. for signs of leaking_"~;~ry.~;.}v._~'; · ·, · 

. ; • '..,.'• l'.;~f~' h",:;! ,I '," 

• • · : ~~~-t=t•w.. f'-1...,. ... '~ :· .. :J, · • 

Inspect .f/=2 Rec~rculat~on Pump: . >. · :.'·.'r;~'t~:/t-:~:::<::·.~ff{ 
a.) Inspect surJ;"ounding area for ·_sig.ns- o( p:~P.~Pfi.~~~tj.:.<·/:-. 
b.') . i~~~;~~· inter connecting. pip~.- fit·~~n~~ ~ .. _.~;~~=~~t~~!iJ:.-

and seams for signs of leaking.· · , ~- ,· ':;~~:~-:~.;~~?)~~.1~·: 
c.) Inspect the flange mo':lnt~ng of the pump .to.;}:.~~::_·;:::.,_~~~~-·.:· 

ve sse 1 for loose o·r m~ s s ~ng · bo 1 ts and the :'t··~J:. ~~-~~~ .. ~. ·&h 
integrity of the pump nozzle. .. i/{'/;~;'),c~;'~·~.},):;;::/~. 

d.) Check level of th~ barrier fluid tank·:for..::.;j.:~·;::-,;_-:: ·.···_.. · 
the double mechan~cal seal.. .. <'··.,.':.· --;,.-·, . ·· .•. 

e.) ·Take a sample of the barrie~ fluid and·· have ~:;).~~~::"}':";:·iN~~~-. 
the lab analyze for seal seepage. ,... · ... ·t·_:fr-_;j{:itl·:·\i.§''':kj_;. 

f.) Check o~l leve~ ~n bear~ng hous~ng · ': ):Z::~:·~:1:::~:t?·: ?_ • • • • .~ I· ..... fl• '1")1, ••• . · .,. -~~- . 

g.) Inspect the dr~ve belts for cracks and excess~ve·-.·~f·.i{: 
Wear. . , ' ... 'r ..... ,.. ?rJ.··· • ..... ....... ·- ..... ' .1 , , ,. \ )....,, .. ·,r J ." 

h.) Inspect electrical connections for secruity. and'~·:.;/::~;?? 

corrosion. · .: . '. • ::,::~;~{!}WJ£ 
Inspect 1!2 Still: .. ... ~· . _:. ·.y/0t:::_·;.~·rrc::~ 
a.) Check inter com;ecting pipir;g,:fittings ... valves: .. ·_'(/f~f6 

and seams for s~gns of leak,~ng. ·· · · · .-:~>::<;~( 
b.) Check supports and foundation for ~racks, eros~on~j~ 

and corros.ion. · · .; • ·· ,._ ;:,':':,:·.: 
c.) 
d.) 

e.) 

Check surrounding area ·:tor signs of leaking.· L~ ' :· ·_,: <:··.:::;·/ 
Ch~ck the condition of the fireproofing for .. , · :. : .:;;::( { 
cracks and eros ion. . ·i'~/' ·. ·. : ·.:' ._-~, 

Check the condition of the insulation. - ;': :)'.::'\: > ·(: 
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' .. ·: 

4.) 

f.) 

g.) 

,-_ 
·:· 

Check for the placement of the monitoring and 
··safety devices: 

Rupture Disc 
- Pot temperature thermocouple 
- Vapor Temperature thermocouple 

Check with the operator and 112 Still Run Sheet 
for the performance of the still monitoring 
devices. 

Inspect .112 Condenser;_ 

a.} 
... 

b.) 

Check inter connecting piping, fittings, valves 
and seams for signs of leaking. 
Check the supports to 112 Still for cracks and 

I 
li 

I ·I ,. 
I 

I 

I 
I 
I 

c.) ' 
d.l 

corrosion. ·. 
Check the surrounging area for signs of leaking. 
Check for the placement of the monitoring devices: 

f ;:_.· ..-. 
•.·, .\' I 

.•·· . 

Cooling water in and out· temperature 
Cooling water flow switch 

. .. , 
• .. -. ') 

.... :·' Vacuum pressure indicator and Vacuum 
Control Valve . 

.. /·\;1· •' 5.} Inspect' 11.2 Product Pump: •·.·· 

:<· .. ·~ ~.~ ~ .'-~~-~ t ·. J• •. •' 

. '>:\'/ D, ' a.} Inspect surrounding area fo;·~.si.gns of pump. 

~' :,·::ii(ri ·. b .1 i~~~~~. inter connecting piping·; fittings 
· ·r,.·; valves and "S"e·ams for signs of leaking. 

~~,;.~~~ · · .. · · · ; ; ·~ · · im~:~:!:~;gi:g~i~;;;~;:~:f;;g :::::::: · 
·.~ .. :~:.·.·w· : . and corrosion. 

~:}'J&~ · .. · f.} ~~~~~e;o;1::e i::::::::: of the monitoring 
J);~~~Jbl~f. , • .6 .} Inspect lf2 Receiver Tank: 

· ~~:~~~~-1 : .. ~:-.'· . valves and seams for signs of leaking·. X
:,·.~····D.-l;, .. ( a.}--: Check inter connecting piping, .fittings 

-~ ~t·l,i·w · ":-;;'· --~~~f., I·--~~---· .. ':., .: b >1 :> ~~~~~0~u~~~r~~r~~~i~~~ndation for ·cracks, 
<;> • ~'D .. · · -'~: · · c .1·. Check surrounding area for signs. of leaking. 

Ji;;~!i(f.l . :: . :: ~. ~~;~~ :;;d :~~~m~:m::t t:: :::e::::::::n:or 
.~:"c''§.!~liitt·' · · · '/ · >·and' safety devices: 

.~:::~·);\,:·, ' 0 • •· ·•· .· #~i :[!~~~ ~~~~~;~~r 
_· ~:· ::~'<·?~:~. ·: <.::.-!-?.). jf3 Still:· Systems 
:. '·:~:~: .. ·l'·:4·.~~_:·~~·i~·~·~~~.:·~l~~~ ·~ . 

.• ··;:.i.._ .~,.-\i-1·,.: ".:. ···~. -.···(. 
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D 

w 

: .1· 

' : -<~-
; . ~ 

. ·:: . ~; ·. ._, .' 
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-- -: ~t .... ~\ \. ~;:{ (~ ;r· ~~-~}-~·-: .. - ~-~ ~~: 
•' - ,. • • i' \. '..,........ i..r ~ \ ,r 

b.) Check supports and founda tibn ·for cracks,'··>,-~,:.· .. ·,. ;y ·:·.:-~. 

c.) ~~~~t0~h:n~o~~~~~~0~f the insulation·~t;\:}~}:::~E~\;}\jf·:F:l?.~::·_ 
. d.) Check surrounding area for- signs of leaking,.:,_;(~Y-~-.:·,·_r-~:·:-: 

Inspect #3 Recirculation Pump: , .'\:,,tf~,~J,(' ".:·, 
a.) Inspect surrounding a·rea for signs of pump} leaking .. ·~ 
b.) Inspect inter connecting pipe, fittings, _,valves.. · ::::.~-

and seams for sign-s of leaking;· ·. :· .. - ·))· -:('';>·> };f 
c.) Inspect the flange mounting of the pump ·.tq_:;the,;: :-(fi~i

vessel for loose or missing· bolts and. the:::,in.tegrit):";~'·, 
of the pump nozzle. . . · < F1:<~·.·::~'.i · '· ~7(· 

d.') Check level of the barrier. fluid tank·· for ·the: .' ·. :/_ 
double mechanical seal. 11 ·• · ' ' '.'>. 

e.) Take a sample of the barrier fluid ~nd have'the, '· 
lab analyze for seal seepage,' . · ·· · · · , · ' 1 : 

f.) Check oil level in bearing housing. .. :} 
g.) Inspect the drive belts for. cracks and exces~~:-:'e ~i~f.-'11~• wear:·. · .... ,~·· ·. :· •-;:.- .-.,~i.:h· · 
h.) Inspect electrical connections. for securityrand:_::;.:~l.#;~-

c orr o s ion . ' _ .. /.~;~~~~h~M~J~f~~~l~~ 
Inspect ·{13 Still: ·· ~~-,.,,;~"···l·tJ'f'i .· . :_ ... ~- -:~':·y·;;:~0;r 
a.) Check inter -connecting piping;· fittings, _valves,·.':'".~~~ 

and seams for signs of leaking. · ... _. .. )~;~-!:'~ 

b.) ;~~c~0~~~~~~~~ _and foundation for cr?cks,. eros~,.o~ _'/{ 

c.) Check surrounding area for~ signs of ·leaking. · .:::- ; ·')3:- · 
d.) Check the condition of the fireproofing for cracks~~~ 

and erosion. t( 
e.) Check the condition of the insulation. ; .. · 
f.). Check for the placement of the monitoring and ····',~.-~~ 

saf=t~~~~~~::~~:~ure thermocouple . c ·• :~.i+rf;ij:~¥k · 
- Vapor temperature Thermocouple . ~;. ,~:-

.g.) Check with the operator and· 1!3 Still Run Sheet.·. · -~~~ .. _ 
for the performance of the s.till monitoring. • · .:·~. 
devices. · ., ; · ; -.~;~_..:~., ... '·>~.;~:: 

.. \: ~ .'• 

Inspect {13 Condenser: 

a.) 

b.) 

c.) 
d.) 

... 
Check inter connecting piping, fittings, valves ·; .\.:\i. 

• -hY:i 
and seams for signs of leaking. ·.: _:·:.:!·'. 
Check the supports to 113 Still· for cracks' and : ·<.~:~•},~ 
corrosion. · · · · -:: .:·:' · :\?tiJ.ij~N::· 
Check the surrounding area for signs of leaking.; ;:!;;;1.~~; 
Check for. the. placement of the monitoring devices··:::-:~.-:.~,., 

Cooling water in ;and out temperature · :('i::· 
thermocouples. . 1 · . . ;·;;

1
· _ 

.. ··J .. - -<=, ·. . . . ' 
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. i 1 • 

. :J .,.: Cool!ing.water. flow switch 
. ! ·:. -:Vacuum ·pressure indicator 
:1 'control' valve. 

and Vacuum 

. : . :, . 
In~pedt #3 Product Pump: 

,, 

a.) 

b.) 

c ~) 

d;) 
e.) 

f.) 

Inspect surrounding area.for signs of pump 
·leaking . 
Inspect-inter connecting pipe, fittings, valves 
and seams for sign~ of leaking. 
Check the foundation for ~igns: of cracking, 
erosion and corrosion. 

·check-oil level in bearing-housing. 
Inspect electrical connections for.security 
and corrosion. · 
Check for the placement of the· monitoring 
devices: 

. - 2 - Flow indicators 
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Inspect #7 Condenser: 

a.) 

c.) 
d.) 
e.) 

Check inter connecting piping, fittings, 
valves and seams for signs of leaking. 
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MONTHLY INSPECTION LOG 

Month of ------' 19_ 

Inspections between 7:30am to 8:30am on all operating days 

Location- Location A- Drum Unloading Dock 
Location B- Reclaim Crude Storage Area 
Location C- Injectant Storage Area 

Condition- OK~ Location shows no apparent ?roblem 
NOK- Location has a problem as listed on the 

maintenance action sheet 

Sign- Inspector signature 

LOCATION A LOCATION B LOCATION C 
DAY CONDITION SIGN CONDITION SIGN CONDITION SIGN 

1 ---
2 
3 
4 -
5 --·-
6 -7 -- =F----· 8 ----9 

10 --11 
12 
13 
14 ---·-.. -
15 --

·- ----·· 16 
17 -----
18 - -· -19 
20 
21 
22 -23 ---24 -'-· a_ ------- - ---··- i---- -
26 --!-------1--- r---------·-· ·--· 27 --28 -29 --... ·---·--· 30 - -----31 ---

70 



MONTHLY INSPECTION LOG 

Month of ______ , 19 

Inspections between 7:30am to 8:30am on all operating days 

Location- Location D- Still Areas 

Conditi9n- OK- Location shows no apparent problem 
NOK- Location has a pr6blem as listed on the 

maintenance action sheet 

Sign- Inspector signature 

LOCATION D 
DAY CONDITION SIGN 

1 
~-· .. . ..... --···· ....• ·-··-·· ·-· ........ .. -... ······-·--··-··------·-··-····-··--

2 --3 -· 
4 
5 --
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 -18 
19 
20 
21 
22 
23 
24 
25 -
26 
27 
28 --
29 
30 
31 

-
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I 
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I. 
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ll 
II MAINTENANCE ACTION SHEET 

11NSPECTION LOCATIONJ DESCRIPTION CDAOTRREECTION DESCRIPTION SIGN 
DATE OF PROBLEM OF CORRECTION OFF 

11:-+------ ·- ---_______________ ,.- --·--------- _________________ , ... , ....... -·-·------···. 
11---+--- ___ j ______________ ·-·---- ----------------------· 

J ·---·---------------------· If -- __________________ .. I ---------------------- -

I'J-------1 ~------~~~-=~~-=---=-~~-:·-~==~=~=-~-=~=~===~=~-== ~~--~~~=~ 
1,----- ·-------_____ .. ____ ------ .... __ .................. '" ................ r __ .. ________ ....... _ _ _______ .. ______ .. ________ .. _______ -----------------

-- .. ·-------·-------------- -----.. -.. ---- .. -............ --· -r· ......... -------- ·--------------------------- .. ----- ---··-·-·- .. 
I I 

lj --+-----~--.;-..-------_---~ --- r-· -~=-· =~~---=~::=~=-~~~:~-~-:~ 
J I. --------_ .. _-_--_--_·_-_-_-__ -_t----~- ---------------------·-----·--·-.. ·---·---· ...... . 
-"'---~~-------------+---- -I - - ----·-·---------1--------.. ·--·--· 
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SECTION B: 

TASK RISK ANALYSIS 
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B.) Task Risk Analysis: 

This section addresses the requirement to profile a 
safety and health risk analysis _for each site task and operation. 

The RCRA operations at ACS contain the following job 
titles: 

1.) 
2 . ) 
3 . ) 
4. ) 
5. ) 
6. ) 

Operator 
Unloader 
Loader 
Tractor driver 
Laborer 
Emergency Response Personnel 

The job descriptions for each pbsition are as follows: 
l. ) Opera tor 

Operators operate the Reclaimation Facility. They 
distill solvents from hazardous waste in Location D 
in Vessels (stills) using steam and vacuum. The distillate 
solvents are stored in the Reclaim tank farm. The 
residues from the stills are pumped to the Injectant 
Storage tank farm Location c. 

2.) Unloader 
Unloaders pump hazardous waste from tank wagons at 

unloading ramps at Location B and C to storage tanks. 
They also unload drums of hazardous waste from box trailers 
in Location A and pump the contents to storage tanks in 
Location B or C. 

3.) Loader 
Loaders pump hazardous waste from storage tanks in 

Location C to tank wagons or tank cars in the loading 
areas. 

4.) Tractor driver 
.Some shipments of drums of hazardous waste arrive in 

box trailers which are not the same height as the unloading 
dock in Location A. The tractor driver unloads the drums 
from the trailers onto the tractor bucket and transports 
them to the unloading dock in Location A. 

5. ) Laborer 
Laborers assist the tractor driver and unloaders 

in the unloading of box trailers and pumping drums. 
Their efforts are regularly directed by supervisors, 
unloaders or the tractor driver. They also remove 
solids from storage tanks and stills. 

6.) Emergency Response Personnel 
The above 5 category personnel are 

perform response to emergency situation 
the Contingency Plan, Section J. 

7.) Solids Pail Loader 

also required to 
as described in 

Solids Pail Loaders fill flammable solid hazardous waste 
into 6 gallon pails. The operations are conducted in 
Location A. 
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Each of these above tasks are analyzed with the use of 
the Safety and Health Risk Analysis Profile (Attachment B-1). 
During the analysis, the task is assigned a protection level 
based on the following criteria: 

Level A: 

Level B: 

Level C: 

Level A protection should be used when: 

l.) 

2. ) 

3. ) 

The hazardous substance has been identified 
and requires the highest level of protection 
for skin, eyes, and the respiratory 
system, based on either the measured 
(or potential for) high concentration of 
atmospheric vapors, gases, or particulates; 
or the operations and work functions 
involve a high potential for splash, immer
sion, or exposure to unexpected vapors, 
gases, or particulates of materials that 
are harmful to skin or capable of being 
absorbed through the intact skin. 
Substances with a high degree of hazard 
to the skin are known or suspected to 
be present, and skin contact is possible, or 
Operations must be conducted in confined, 
poorly ventilated areas and the absence 
of conditions requiring Level A have not 
yet been determined. 

Level B protection should be used when: 

1.) The type and atmospheric concentration 
of substances have been identified and 
require a high level of respiratory 
protection, but less skin protection. 

2.) The atmosphere contains less than 19.5 
percent oxygen, or 

3.) The presence of incompletely identified 
vapors or gases is indicated by a direct
reading organic vapor detection instrument, 
but vapors and gases are not suspected 
of containing high levels of chemicals 
harmful to skin or capable of being ab
sorbed through the intact skin. 

Level C protection should be used when: 

l.) 

2 . ) 

3. ) 

The atmospheric contaminantes, liquid 
splashes, or other direct contact will 
not adversely affect or be absorbed 
through any exposed skin. 
The types of air contaminantes have been 
idenLified, concentrations measured and 
a canister respirator is available that 
can remove the contaminantes,· and 
All criteria for the use of air- purify
ing respirators are met. 
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Level 0: Level D protection should be used when: 

1.) The atmosphere contains no knO\m hazar-d~ 
and 

2.) Work functions preclude splashes, im
mersion, or the potential for unexpected 
inhalation of or contact with hazardous 
levels of any chemical. 

The protection level will determine the types of personal 
protective equipment required to perform the above mentioned 
tasks. The Task Risk Analysis will be completed by l Sept
ember, 1987. 
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SAFETY AND HEALTH RISK ANALYSIS PROFILE 

DATE: 

INSPECTOR: 

TASK: 

EMPLOYEE: 

LOCATION: 

PROTECTION LEVEL: A B C D 

REQUIRED PERSONAL PROTECTIVE EQUIPMENT: 

A B C D · E F G H I J K L M N 0 P Q 
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l. Rccci\'ir:g .!:Jd shipping: 

§ i)ock. p!.~tes and chocks 

Job ?la:1nir.g 

!..3yout 

2. Piling and st3cking: 

Projecting materials 

Safe heights 

Floor loads 

Methods 

Locations 

Distance from sprinklers 

3. Vehicles: 

Unau~hcrized use 

Operating defective vehicle 

Reckless/speeding operation 

Failure to Obey Traffic Rules 

4. Mechanical material handl{ng: 

Power cranes 

Bridge cranes 

Mono~ ails 

Hoists 

5. Generalarea: 

6. 

floor condition 

Special purpose flooring 

Aisle, Clearance/Markings 

Floor openings, require safeguards 

Railings, stairs temp./perm. 

Dock board (bridgesplates) 

Piping (water-steam-air) 

Wall damage 

Ventilation 

Housekeeping: 

~noo" Machines 

!k 'rea/latrines 
. .1isposal -- - ,._ .ff--~. - - - - - -

B Ve:t::Eng r:1achines/food jJrotection 

Rodent, insect, vermin control 

7. Electricity: 

Equipment, selection, and installation 

Switches 

Breakers 

Fuses 

Switchboards 

Junctions 

Circuits overloaded 

Frayed & defective wiring 

Modern, approved equipment 

Extensions 

Tools 

Motors 

Grounding 

Explosion-proof equipment 

High voltages labeled 

8. Lighting: 

Modern, permanent instailation 

Bright enough 

Well-diffused 

Jl.pproved installation 

Independently controlled 

Not in way 

No flicker 

Reflection 

Proper type 

Supplementary lighting 

9. He=uing and ventilation: 

Warm enough 

Cool enough 

Dampness 

Good, natural, or artificial ventilation 

Humidity o.k. 

10. Dusts. fumes, gases. vapors: 

haust systems-individuai or general 

ufficient capacity 

ghttype 

_ ficierit 
~. ~ ~ ~ ------

11. H3nd power tools: 

ln~tion 

Storage 

Repair 

Maintenance 

Carrying and handling 

Safe use 

Proper type 

Right size 

Special tools 

Grounding 

12. Machinery: 

Unattended machines operating 

Emergency stops not operational 

Platforms/ladders/catwalks 

Instructions to operate/stop posted 

Maint. being performed on machines 
in operation · 

§ Guards in place 

Pinch points 

Safety devices o.k. 

13. The machine operator: 

14. 

§Experienced and trained 

Oeans machine safely 

No oiling, adjusting when machine 
is in motion 

Safe clothes and shoes 

Uses personal-protective equipment 

Uses feeding devices 

Checks machine before starting 

Neat-stores tools, etc., properly 

Lifts safely 

No unreasonable time limits 

Regulations 

Training programs 

Repetitive motion and fatigue: 

Muscular strain 

Pads and cushions 

Rest periods 

Chairs and stools -. -...... *-i -· -



-.-----U Tired or improperly reacung muscles 
induce accidents 

, 5. Lifting: 

1o. 

8 

Proper grip 

Safe footing 

Back straight 

Knees bent 

Object not too heavy, slippery, poorly 
shaped, bulky, etc. 

Steady motion 

Carry slowly 

Protective clothing and equipment: 

§ Shoes, gloves, goggles, hats, respirators, etc. 

Close-fitting clothes 

Easy-to-remove clothes 

Good maintenance 

17. Horseplay: 

0 Big cause of accidents 

lB. Maintenance: 

§ Regular schedule 

Effective 

Trained personnel? -
(Electricians for electric work, etc.) 

§ Good materials and parts 

Safe methods 

Machinery shut down and locked? 

lc:l. Fire prevention and control: 

Extinguishers 
Alarms 
Sprinklers 

Smoking rules 
Exits 

Assigned personnel 

Safe conditions 

Proper storage 
Dangerous operations separated 

Flammable materials 

L-J E,. ~on-proof fJ.Xtures 

l I -disposal 

- - - - - -20. Pressure vessels: 

Experienced personnel in charge 

Regular inspections 

Good maintenance and repair 

Safely located or protected 

Safety device equipped 

Safe operating practices 

-

21. Conveyors, elevators, and other lifting devices: 

22. 

Shafts protected 

Machinery protected 

No unauthorized use 

Regular inspection 

Good maintenance 

Safety devices o.k. 

Stairways: 

Condition good 
Steps uniform 

No obstructions 

Good lightfng 

Clean 
Dry 

Wide enough 
Handrails 

Not too long-not too, steep 

23. Ladders: 

24. 

Rungs and rails 
Rung spacing o.k. 

Cages (if fixed type) 

Safety feet 

Not painted 

Stored properly 

Marked for identification 

Inspected regularly 

Noise: 

§Machinery 

Building' 

Operat 
~ruction 

------25. Chemicals, caustics, explosives, flammable 
liquids, and other dangerous substances: 

Storage 

Handlin<] 
Transportation 

Protective clothing and equipment 
Supervision 
Training 

Warning signs 

Amounts 

26. First aid: 

8 First Aid Kits 

Stretchers, !ire blankets, oxygen 

NOTES 
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SAFE'1'Y AND IIEAL'['Ii HI!)K ANALYSIS PROFILE 

DATE: 7-27-87 THRU 8-4-87 

INSPECTOR Thomas r1urphy 

TASK: Laborer 

EMPLOYEE: See .signoff sheet attached 

LOCATION: Plant: v/ide 

PROTECTION LEVEL: A *B 
' I 

REQUIRED PERSONAL PRO·rEC:l'IVE ~QUIPr·1EN·r 

m .ID c cw· ® iw' t 1i r Q) !{ t oo ® @1 =t © rtD s ~ 

-- NORMAL 'JPERNPIONS 

-- :El·1ERGENG:Y RES:OON'SE 

Upg;r-aded to Protect;ion level 'B' when tasks reguire 
---·hazardous entry into stills, tanks, etc. for cleaning 

purposes • 

s''· .. I 



Laborer 

I 
I 
I 
I 

Laborei~ assist tractor drivers and unloaders in unloading box I 
traiiers and pumping drums. Their effo~ts are regularly dirocl;cd 
by supervisors, unloaders or tractor ~rivers and they wear 
the same PPE previously mentioned in this section. They also I 
dig solids \-lhich collect. in the storage. tanks and stills 
during processing. The routine procedur~s are as follows: 

a) The laborer rolls drums from a box trailer to the tractor 
bucket· or the raised pad at Location A. 
b) The laborer assists the unloader in pumping drums at 

I 
Location A by opening bungs on designated drums or transferring I 
the charge pipe f:om one dru1n t.o another which is already opened. 
c) The laborer assists the unloader in charging viscous liquid!> 
from drums to the smil.ll blendj 119 ti:wl<" by rolling drums to the 

1 dump box ramp or dumping their contents into the dump box. 
d) The laborer assists the unloader in solidifying aolid matcri
in drums by drain!ng any. free liquid from solid drums. This 
drained. liquid is put into drums for future pumping to Location C I 
e) The laborer rolls empty drums to the spotted trailer. 
f) The laborer digs solids which collect in stills and stora~c 
tanks during processing. The procedure is covered under the I 
Hazardous Atm6sphere ·Entry Program. 
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SAFETY AND IIEAL'['ii HIL"'iK ANALYSIS PROFILE 

DATE: 7-27-87 THRU 8-'7-87 

INSPECTOR ·:rhome.s Murphy 

TASK': ·l'rac tor Driver 

EMPLOYEE:see si~noff . ~ 
sheet attached 

LOCATION: A, B.-. & c. 
PROTECTION LEVEL: A n@ill 
REQUinED PERSONAL PRO·rEc:riVE l!;QUIPr·1EN·r 

[!] f§l C @. @@ G H I @) @ (!) l1!J @ /JJ] P @ @ S .. T 

0 NORMAL OPERATIONS 

Q E"'ERGENCY RESPON-SE 

.J, 
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Tractor driver 

Some shipments of drums of hazardous waste arrive in 
trailers which are not the same height as the raised 
pad at Location A. The tractoe driver unloads the 
drums from the trailer and hauls them to the raised 
pad. 

li 
li 

I 

I 
a) Un~oading trailers of hazardous waste with the tractor. ~~ 

Trailers, that are not the same h~ight as the raisad II 
I 

pad, are usually spotted in the area west of location A. 
Drums ara transferred by the tractor driver to the raised 
pad. The procedure is as follows: 

At the direction of the supervisor the tractor driver I i 
opens the doors of the trailer. 

1 ) 

2) 

3) 

4·) 

5) 

6) 

7) 

8) 

9) 

10) 

The tractor driver positions the tractor at the rear I' 
opening of· the trailer with the drum bucKet flush with 
.the trailer floor. 
The tractor driver chocks the trailer to prevent · 

1 movement in both directions. . i 
If there is no strong chemical odor, the tractor driver i. 

rolls 6 drums into the tractor bucket. If there is a 
strong chemical odor, the tractor driver makes his 
supervisor awar~ and awaits his instructions.· 
The tractor driver slowly raises the bucket about 5 
inches und bl.lcl<::; l.lWo.IY rr:o111 the l~r.ailcr:. 
When the bucket is about 5 feet from the trailer, tho 
tractor driver lowers the bucket to 1 foot from the 
~·round. 

The tractor driver transports the drums to the raised 
.pad to unload them. 
When the supervisor approves the drums, the tractor 
driver calls them to a designated area. 
The tractor driver continues to unload the trailer 
until it is empty. 
The tractor driver removes the chocks. 
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Operator - Routine procedures 

c) Still startup 
Stills are run·at atmospheric or vacuum conditions. At the 
atmospheric condition the startup procedure is as follows: 

1) The operator checks th~t-the atmospheric vent valve on the 
still is open. . 
2) 'The operator sets ~he vent float in case the still later 
bumps during heatup. This device prevents th~ contents of the 
still from 'foaming out of the still during the run. 
3) The operator closes the valve on the vacuum line to tpe 
still. · 
4) The operator records the time and temperature. of the pot, 
vapor, and the coolirig water on the condenser outlet~. 
5} The opera tor opens the .. steam ,va lV.e· ;ta,-;the ·sti:ll _heating coil 
and sets the.steam regulator to 40 psig usually .. ·Runs of crude 
methylene chloride, parchlor, and trichlor require· initial 
pressure settings of 30 psig. · 
6) The operator monitors the stjll pot temperature.: At 120-150F 
solvents usually begin to vaporize from crude in the still. The 
vapors pass to the condenser where they cool and ·become a liquid 
which then appears flowing in the sight glass above the product 
pump on each still. · 
7) The operata~ turns on the product pump wh~n. the distilled 
solvent first appears in the sight glass .. The puinp,- which can 
·pump~ to 5 gallons per minute automatically. trarsfers the 
liquid to a 1000 gallon receiver. 
8) The operator records the time and temperature when the still 

·starts to distill. · 

At ·the vacuum condition the startup procedure is as follows: 

· 
2
1) The operator closes the atmospheric vent. valve on the still. 

) The oper~tor,opens the valve on the vacuum line·to the still. 
3) The operator sets the vacuum controls·on 30(no vacuum). 
4) The operator turns on the vacuum pump and sets the seal water 
flow at 5 gallons per minute or 5 psig on.gauge. 
5} The operator slowly adjusts the vacuum controller to a 
setting of 15. . 
6) The operator records the time and temperatures of the pot, 
vapor,·and cooling water on the condenser outlet. . 
7) The operator open,· the steam valve to the still heating 
coil and sets the.steam regulator to 40 psig. · 
8) The operator monitors the sti 11 pot" temperature.. At ll O-l30F 
solvents usually begin to vaporize from the crude in the still. 
The vapors pass to the condenser where they cool and .become a 
liquid ~hich then appears flowing ·in the ~ight ~lass ~bove the 
product pump on each ~till. If the material in ~he sight glass 
is dirty, the operator turns off steam to the heating coil and 
sets the vacuum controller to 30. He opens the atmospheric vent 
on the still after hooking up the nitrogen _purge system to the vent . 

.. . .. 



A check valve on the nitrog~n purge system wilJ ~latter 
when the atmospheric condition is reached. ·The operator 
removes the nitrogen purge system and goes.-ba_CJ(:to step. (1) 
and starts over again. Any dirty material in.the lines is 
drurruned. 
9) The operator turns on the prod~ct pump when cle~n distilled 
solvent first appears· in_ the sight glass .. The pump, which can 
pump~ to 5 gallons per·minute automaticallYr transfers the 
1 i qui-d to a 1000 gail on receiver. · 
1 0) The operator records the time an~ temperature when the sti 11 
starts to d1st111. 

. 
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Operator - Routine procedures 

d) Distillation of solvents during run. . 
During the run the operator watches the sight glass and
vacuum indi"cator. Evr:-r:-' other hour the time, vacuum, and 
temperatures of the va~ur, pot, and condenser outlet water 
are entered on the run sheet~ When a receiver-almost 
fills, the operator "':akes a sample to check for color befcre 
pumping the liquid in the receiver. He then pumps it to a 
storage tank specified by the supervisor. The operator enters 
the time, storage tank gauge readings, before and after pump
ing, and the corresponding gallons. The gallons are then 
subtracted from the total initial charge to the still. The 
remaining gallons in the still are entered on the still run. 
sheet. 



Operator - Routine procedures 

e) Sampling of·residue to shutdown still. 
As solvent is disti11ed:the residue is concentrated and 
its viscosity or thickness increases. The operator takes 
a 4 ouhce sample ·from a sample valve on the still coil· 
when approximately 40-50% of the cha~g~ volume is distilled. 
When th~ sample cools and its consistensy is like molasses, 
the still is shutdow~. 
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Opera tor - Routine pro.cedures 

f) Shutdown of still 
The shutdown procedure for a still under vacuum conditions 
is as follows: 

1} The 
and the 
2) The 
coil. 

. . 
operator enters the gallons remaining in the still 
time of the shutdown on the run sheet. 
operator closes the steam valve to 'the still. heating 

3) The operator turns off the vacuum pump and seal. water. 
4) The operator·attaches the nitrogen purge system to the 
atmospheric sti.ll vent lirie. .. . . 
5) The·operator opens the still vent valv~ •. 
6) The operator opens :the nitrogen valve ·and sets the rota
meter at 30 to bring the still back to atmospheric pressure. 
A check va·l ve on the purge sys tern c 1 a tters when a tmos pheri c 
pressure is reached. . 

-7) The operator turns off the product pump when the f.low,in 
the sight 'glass is reduc~d to a trickle .. · · . 
B) The operator leaves the still recirculating pump on 
during.and after.the·shutdown. 

The shutdown procedtire for a still at the atmospheric condition 
is as follows: · 

l) The operator enters ·the gallons remaining in the still and 
the time of the shutdown on the run sheet. . 
2). The operator closes the steam valve to the still heating 
coil. 
3) The operator turns off th& product pump when the flow in 
the sight glass is reduced to a trickls .. 
4) The operator leaves the still recirculating .pump on during 
and after .the shutdown. 



Operator - Routine Procedures 

g) Pumping residue to Location C. 
'Residues are pumped from the stills with a Worthington pump 
; to storage tanks at Location C .. Firure 3 shows the stills and 

pump, and Figure 4 shows the storage tanks at Location C. The 
procedure for pumping the residue is as follows: 

I 
I: 
I 

_1) The supervisor specifies the proper storage tank at Location cl· 
This info~ciation is written on a daily·run sheet fen each still. 
2) Tha~perator determines the inches corresponding to the 
gallons of residue. in the still for the specified stor~ge tank. 
See table below. · 
Tanks - 202,203 Tanks 210 

204,205,206 211,212 
Gallons Residue _ Inches Gallons Residue 

540 10 11 700 
8'10 15 11 1050 

10 80 20 II 1400 
1350 25 11 1750 
1620 30 11 2100 
1890 35 II 2450 
2160 40 II 2800 
2430 45" 3150 
2 700' 50 II 3500 

3) The operator then measures the void space in inches in the 
storage tank at Loca.tion C to- check if the tank will hold the 
gallons of residue figured in tank inches~ 
4) The operator sets the pin on ·the weld mark' on the tank 
approximately 5 feet.- o-ff the ground; . 
5) The operator checks the tank overfill alarm. 
6) The operator.opens the valve on the storage tank. 
7) The operator walks the line from the storage tank to the 
residue pump opening ·the_ proper valves and c.losing unused valves 
attached to the line~ 

.. 8) 

9) ~he ope~ator opens the bottom val~e on the still. 
10) The operator turns on the residue pump.· 
11) The operator locsely touches the line until it warms. 

1: 
I 
I 
I 
I 
I 
.I 
I 
I 

12) The operator walks the residue line to the storage tank to 
check for leaks. I 
13) The operator watches the pin move on the gauge at the storage · 
tank to check that the residue is being pumped to the proper tank. 
14) The operator periodically checks·the'residue line to make I 
sure tha_t no one has changed the-valve sett~ngs and that the line 
is not leaking. · 
15) The operator remains in the area during the pumping of the 
residue. ; 
16) The residue pump~ changes pitch when the still goes empty. 
The operator then closes the bottom valve on the still and dis-

1-
charge valve on the pump. I 
17)-The operator turns off the pump. 
18) The operator cheGks-that the still is empty by opening a 
drain valve on the bottom of the still and draining the line:into I 
a bucket. Fumes in the still will come out of the line if the 
still is empty. 

I 
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----------------------------------------

19) ·The operator closes the valve on the storage tank at 
Location C. 
20) The operator closes all valves on the lines between the 
storage tank and the still. 
21) The operator enters the time, storage tank, arid gallons 
pumped from the inches on the gauge on the still run sheet. 



Operator- Routine.procedures 

h) Digging still heating coils 
The procedure for digging the still heating coils is as follows~ 

1) The operator closes the 3 inch inlet recirculating valve to 
the coils. 
2) The operator connects a nitrogen hose to the south end of the 
coil and Elows any material left in the coil oack into the still .. · 
3) The ope~ator closes the 3 inch outlet recirculating valve on 
the coils. 
4) The operator drains any materi~l remaining in the coil through 
a sample valve at the north end of the co.il. 
5) The operator removes the bolts on the coil flange. 
6) The operator slowly pulls·6ut the coil from the recirculating 
line to a support stand until h~ sees the end of the coil. Any 
excess material on the ccils drains into t~ough.on the north end 
pf the coil. 
7) The operator scrapes the coil with a curved spade until ~are 
metal is seen. . 
8) The opera tor. inserts the coil back into. reci rcul a ti ng 1 i ne. and . 
attaches the bolts to the flange. 
9) Th~ operator cleans 4 coils on Ul and #2 stil1 and 2 coils on 
# 3 still. · 
10) The operator enters that.the coils were dug on the still run 
sheet. 

.. 
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i) Distillation of Solvents in #7 still. 

:g7 still is a stainless steel 6000 gallon still-·fitted 
'with a fractionatingcolumn and receiver.· Solvimts are 
fractionated or separated by liquids flowing down the 

' column while vapors flow up the column from the still. 
Liquid flow down the column is controll~d with a ~eta
meter. and ·pump whic~ pumps liquid from the receiver. 
The liquid level in the receiver is held constant by 
adjusting a rotameter on the line to the storage tank. 

The still runs at atmospheric pressure but is rated 
for full vacuum. Typical charges for the still are 
SOOOgallons. Routine procedures for Gharging and 
still startup are identical to the other.three stills 
running at atmospheric pressure except #7 still has no 
recirculating pump. 

During the run the operator maintains constant reflux 
rate to the top of the column and varies the takeoff 
rate from the receiver to the storage tank to main- · 
tain a constant level in the receiver .. He records pot 
and vapor temperatures, reflux rate, and takeof.T. rate 
every other hour. 

The:-supervis'or instructs the operator when to shutdown 
the still. The op~rator then turns off the steam. to. 
the heating jacke~ and the reflux pump. The operator 
pumps the residue to a tank designated by the supervisor. 
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Unloaders 

Unloaders pump hazardous waste in tank wagons at 
unloading'ramps in Location Band C. (See Figure l) 
to storage tanks. They also unload drums of haz
ardous waste from box trailers to Location·A (See 
Figure 1) .and pump their contents t~ storage tanks 
in Location B or C. 

Routine procedures are as follows:-

a) Unloading tank wagons of hazardous waste. 

b) Unloading box trailers of hazardous waste at 
Location A. 

c) 

d) 

e) 

Pumping. hazardous waste 'in drums. at Location A 
to ~tor age tanks. · 

Cha~ging viscous liquids in drums to small 
blending.tank at 'Location A. 

Pumping lisuids in small ble~ding tank·at 
Location A to storage tanks at Location C. 

Detailed procedur~s for steps (a) through (e) are 
attached. 



Unloader - Routine 

a) Unloading tank wagons of hazardous waste 

Hazardous waste is pumped from tank wagons at unloading 
ramps at Location Band C to.storage tanks 1A,1·B,116-126. 
Figures 1,2,4 show the location, ·pumps, piping and valves 
for each tank. ·The gauges on the storage tanks are counter
weight float type. When the counterweight is at the bottom 
of -the. tank, the tank is full. When the counterweight is 
at the top of the tank, the tank is empty. Table 1 shows 
the gallons of void space and corresponding inches on the 
straight side o~ each tank. The procedure for unloading 
tank wagons is as follows: 

1) The supervisor checks the manifest papers. 
2) 'l'he ·unloader, wearing a protective suit and emergency 

belt, vents the tank wagon. 
3) The unloader opens the manway. 
4) The·unloader lowers a sample container to the bottom 

of the tank wagon. 
5) The unloader brings the sample to the lab. When the 

supervisor. analyzes the sample, he instructs the un
loader to unload the tank wagon tp a specified storage 
tank. 
6) The unloader measures the void space inches in the 
storage tank to check if the tank will hold the gallons 
in the tank wagon (See Table 1). 
7) The unLoader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
8) The unloader informs the truck driver that the tractor· 
ignition must b~ turned off if he is outside the cab. 
9 )· 'rhe unloader connects the unloading hose to the tank 
wagon. 
10) The unloader walks the line from the tank wagon to the 
storage tank, opening the proper valves and closing un
used valves attached to the line. 
11) The unloader sets the pin 6n the w~ld mark on the tank 
approximately 5 feet off the ground ... 

•12) The unloader.checks the tank overfill alarm. 
13) The unloader opens the valve on the storage tank. 
14) The unloader turns o~ the unloading pump. 
15) The unloader slowly opens the bottom valve on the tank 
wagon. He feels the 3 inch unloading hose become heavy 
with material. 

I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 16) The unloader looks into the top of the tank wagon to 

check that the material is being pumped from the tank wagon. 
17) The unload~r walks the line to the storage tank to check 
for leaks. I 
18) The unloader watches the pin move on the gauge at the 
storage tank to check that the material is being pumped 
to the proper ta.nk. 
19) The unloader checks the transfer line periodic~lly to 
make sure that no one has changed the valve ~ettings 
and that the line is not leaking. 

I 
I 
I 
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20) The unloader remains in the area during the pumping of 
the material. 
21) The unloader watches the tank wagon go empty and then 
closes the bottom valve on the tank wagon. 
22) The unloa~er turns off the pump and immediately closes 
the discharge valve on the pump. 
23) The unloader close~ the valve on the storage tank 
first and then closes valves on the transfer line. 
24) The un!oader removes the unlo~ding hose slowly from 
the tqnl< wagons. 
25) The unloader d~onnects the g,rounding 'device and re-
moves the chocks. . 
26) 'l'he unloader si~~ns the munifcst papers with the super
visor's approval and returns them to the driver. · lie 
also informs the driver that all valves are closed and 
hoses are disconnected. 
27) If. the filter on the suction side of the transfer pump 
should plug during unloading, the following steps are 
taken: 

i ) 

i i·) 
iii) 

iv) 

v) 

vi) 

vii) 

viii) 
ix) 

The unloader closes the valve on the suction 
side of the filter. 
The unloader turns off·the transfer pump. 
The unloader opens the nitrogen valve on the 
top of the filter to blow material out of the 
filter. 
The unloader closes the valve on the nitrogen 
line. 
The unloader closes the valve on the outlet of 
the filter. 
The unloacer opens the bleeder valve to relieve 
the nitrogen pressure in the filter. 

.The unloader removes the lid and cleans the 
filter dumping its contents into an openhead 
drum 
The unloadcr replaces the lid. 
The unloader tests the filter gasket with nitroge~ 
pressure·. 

x) 'l'he un lo:.lder opens the inlet and outlet vu 1 ves 
ori the filter. · 

xi) The unloader turns on the pump and dontinues 
unloading the tank wagon. 



Unloader - Routine procedures 

b) Unloading box trailers of hazardous waste at Location A. 

Location A is a 4 foot raised concrete pad 56 x 50 covered 
by a sheet metal roof (See Figure 5). The procedure for 
ti~loading box trailers at Location A is as follows: 

1) The.supervisor checks the manifest papers. 

•. 2 )..- The unloader chocks the tra i 1er to prevent movement 
from the unlonding pad. 

3) The. unlo~der, wearing the emerg~ncy belt, opens the 
door on the trailer. 

4) If there is no strong .chemical odor, the unloader 
.rolls the drums in the box trailer to the'raised pad. 
If there is a strong chemical odor, the unloader fits 
a respirator and sounds an alarm and awaits his 
supervisor's instructions. 

5) The unloadir must sample drums designated by the 
supervisor as follows: 

i) The drum is vented by slowly loosening the ·2 inch 
bung. 

ii) After t~e bung is removed, a 1/2 inch tube about 
3 feet long is lowered into the drum. 

iii) The unloader takes a sample by sealing the top 
of the tube, then removing it from the drum and 
~mptying its contents into a jar. 

iv) Samples are brought to the lab and inspected b~ 
the supervisor. 

6) If the sa~ples are approved by the supervosor, the 
unloader signs the manifest papers. With reliable a~d 
~egular customers shipments are accepted and unloaded 
before sampling. 

7) The unloader removes the chocks after the trailer is 
unloaded. 

I 
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Unloader - Routine proce~ures 

c) Pumping hazardous waste in drums at Location- A to storage 
tanks. A pump c~ntrally located on the raised pad at 
Location A is used to pump the liquid in the drums to 
storage tanks in·'Location B or C. Figures 2,~ and 5 show 
the pump, lines, tanks, and valves. The procedure for 
pumping the liquid in the drums is as follows: 

1) _Yhe unloader is instucted by the supervisor to pump 
-the liquid in specified drums to a designated storage 

tanl<. 
2) The unloader, wc~ring a prot0ctive suit and emergency 

belt, measures th0 void space in inches on the 
designated tank _to check if the tank will hold the 
gallons of liquid in the drums. TabAl 1 shows the 
gallons and corresponding inches for each tank. 

3) The unloader closes the valve on the discharge of the 
pump at Location A. 

4) The·unloader walks the line from the drum storage· area 
to the storage tank, opening the p~oper valves and 
closing unused valves attached to the line. 

5) The unloa~er sets the pin on the weld mark on the tank 
approximately 5 feet off the ground.· 

6) The unloader ~hecks the tank overfjll alarm. 
7) The unloader opens the valve on the storage tank. 
8) The unloader slowly unlooses the bung on the first drum. 
9) The unloader places the ~harge pip& into the first drum 

with the valve on the charge pipe closed. 
10) The unloader .opens the valve on the discharge of the 

pump. 
11) The unloader starts the pump. 
12) The unloader opens the valve on the charge pump. 
13) The unloader opens the air bleeder valve on the pump 

until air is evacuated from the system. 
14) The unloader closes the valve on the charge pipe aft~r 

emptying each drum so that air ~ill not be drawn into 
the sys tern. -

15) The unloader .closes the valve on the charge pipe and 
then turns off the pump after t~o drums are pumped. 

16) The unloader walks the line looking for leaks, and he 
also checks the pin to make sure that the material is 
being pumped to the correct tank. 

17) The unloader continues to pump the specified drums. 
18) The unloader closes the valve on the charge pipe aft0r 

the last drum is emptied. . 
19) The unlo•der turns off the pump and immediately closes 

the valve on the discharge of the pump. 
20) The unloader closes the valve on the storage tank first 

and then closes the valve on the transfer line. 
21) The unloader rolls the empty drums to a trailer spotted· 

at Location A~ 



22) If the filter on ~he suction side of the drum pump 
should plug during pumping the following ~teps are 
taken: 

i) The unloader removes .the charge pipe from 
the drum allowing air to enter the filter 
to clean the liquid from the filter body. 

ii) The unloader turns off the pump immedi
ately closes the valve on the discharge of 
the pump. 

iii) The unloader opens the lid and cleans the 
filter dumping its contents into an open-
head drum. · 

iv) 'l'hc unloudcn~ replaces l".hc lid. 
v) The unloader places the charge,pipe into a 

drum and closes the .valve on the charge 
pipe. 

vi) The.unloader opens the valve on the discharge 
of the pump and turns the pump on. 

vii) The unloader continues to pump drums. 

I 
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Unloader - Routine Procedures 

d) Part A Procedure fbr Emptying Drums into Box -

Charging viscous liquids in drums to small blending tanks 
at Location A. 
A 1000 gallon blending t.anl< is used to hold liquids too 
viscous or thick to handle with the regular drum pump. 
The viscous contents of drums are dumped into a 4 x 4 box 
whe?e they are pumped to the blending tank (See Figure 5). 
Th~ procedure is as follows: 

'l'o nssurc over-fill pr.cvcnLion, a fixxed mnximum number of 
16 drums is set in front of equipment before any product 
movement is initiLJtcd. The ~truining bin has il 1~0 gullon 
capacity and is emptied before adding m~terial from another 
drum. The blend i 11g tan!< has a 1000 gallon capacity, thus 
the 16 drum maxim~m affords a safety margin. Any necessary 
thinning is done with the loader obseving the liquid level, 
through the open manway, at all time. 

During the filling of the blending tank, the unloader wears 
protective suit and emergency belt. During emptying drums 
into the bin a~d during. the emptying of the tank through the 
straining bin, the unloader wears a protective suit, emergency 
belt and a respirator. 

1) The unloader rolls the drum to a p~sition in front of 
the dumping r~mp. 

2) The unloader checks the void space in the blending tank 
to make sure that it can hold the contents of the drums. 

3) The unloader starts the dumping box pump setting va;ves· 
so that ~he liquid will be pumped to the blending. tank. 

4) The unloader slowly loosens the 2 inch bung and removes 
it from the drum. · 

5) ·The unloader slowly pushes the drum over to the hori
zontal position on the dumping box ramp. 

6). The unloader slowly removes the 3/4 inch bung by posi
tioning himself on the grating besides the dumping box ramp . 

7) The unloader removes solid material that may collect on 
the dumping box .screen with a· .shovel placing it in au open
head drum. The shovel is a special non-spark aluminum 
type which is dedicated to the area. 

8) The unloader takes a sample of the material in the tank 
when it is about 2/3 full and gives it to the supervisor. 
9~ The unlpader dumps thinning material .into the dump box, 

if instructed by the supervisor, to thin down the viscous 
liquids in the blending tank. 
10) The unloader rolls the empty drums to a trailer spotted 
at Location A. 



Part B Procedure for Pulling Viscous Materials into 1000 
Gallon Blending Tank·_{#20) with Vacuum 

l) Unloader, wearing a protective suit and an emergency 
"belt, checks·the void space in blending tank to make 
sure that it can hold the contents of the drums to be pumped. 
2) Unloader secures manway ~n blending tank, checks 
conn_ections to. vacuum pump and checks operation of f l:oa t 
check valve. . . 
3) Unloader applies vncuum to blendirig tank, allows vacuum 
to briiid in tank and checks for leaks. 
4)· ·Unloader uses 1~" charge pipe connected to charge line 
at bottom of blending· tank, opens valve to empty drum into 
tank. :_when· drum is empty·valve is quickly closed. 
5) ··For drums too viscous for 1~" charge pipe, 3" charge. 
pipe is used on. open head drums. 'Charge line valve is 
quickl~ closed when drum empties. 
6) Unloader turns agitator on when tank is abour half full. 
7) Unloader inspects material in tank when quantity of 
drums is pumped. Vacuum to tank is released and supply 
shut qff. Sample is taken to supervisor for possible· 
thinning or pumping instructions. 
8} Unloader pumps thinning material· into blending tank, 
obse~ving leY•l~ ·. · 
9) Unloader rolls empty drums to spotted traiier. 

.. 

I 
I 
I 

i 

I;~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 



II 
II 
lj 
II 
ll 
1'1 

IJ 
IJ 
lj 
I_] 

I] 
1:1. 
I] 
IJ 
I] 

·' 

l·j 
lj 
IJ 
I] 

-------------------------

Unloader - Routine pro~edurcs 

e) Pumping liquids in small blending tank at Location A to 
storage tanks in Loca t.ion ·c. 
Figures 4 and 5 show the location of the blending tank 
and storage tanks. The procedure is as follciws: 

1) The unloader is instructe'd by the supervisor to pump 
the liquid in the blending tank to ~ designated storage 
tank in Location c. 
2) The unloader, wearing the emergency belt, measures the 
void space in inches on ~he storage tank to check that the 
tank will hold the gallons of liquid in the blending tank 
(usually 1000 gallons). •rable 1 shows the gallons and 
corresponding inches for each tank. 
3) The unloader walks the line fro~ the small blending 
tank area to the storagr tank, opening the proper valves 
and closing unused valves attached to the line. 
4) The unloader sets the pin on the weld mark on the 
tank approximately 5 feet off the ground. 
5) The unloader checks the t~nk ov~rfill alarm. 
6) The.unloader opens the valve of the storage tank, 
7) The unloader turns on the pump at the blanding tank. 
8) The unloader opens the bottom valve on the blending 
tank. · 

A) Unloader can also druin material frombottom of 
blending tank, accross screen in ·th~ 4 x 4 box 
(wearing a protective suit, emergency belt and 
a respirator} then pumps out to Location C. 

9) The unloader loolts into the manway of the tank to 
check for leaks. 
·11) The unloader·watches the pin move on the gauge to 
check that the material is being pumped to the proper 
storage tank. 
12) The unloader remains in the area durin~_the pumping of 
the material. 
13) The ~nloader; wearing a respirator, watches the 
blending tank "to empty and then closes the bottom valve · 
on the tank. 
14) The unloader turns off the pump and· ~mmediately closes 
the discharge· valve on ~he pump. 
15) The unloader closes the valve on·~he storage tank'first 
and then closes the valves on the trans~er line. 
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6.) Solids Pail Loader 

Work outline for the filling of 6 gallon pails of hazardous 
waste flammable solid material packaged and stored on pallets 
of 36 pails each. 

A. 

B. 

c. 

D. 

The following list of equipment and tools to be used. 

1. Mixing Tub 
2. Filling Funnel 
3. Plunger 

.4. Aluminuo Shovels 
5. Brass Har.uner 
6. Tow Motor & Fork Extender 
7. Hisc. Drum Opening Tools 

(Bung Wrench, Speed Wrench 
etc.) 

8. Drur.1 Til ter 
9. Barrier Tape or Rope 

10. Cones or Stanchions 
11. PPE Personal Protective 

EquipQent(Respirator 
with R-21 Cartridges 
with back up R-21 
cartridges available) 

12. Scale 
13. Lid Crimper 
14. Air Signal liorn 
15. Eye Wash available 

Following list of material to be secured 

1. Bag(s) of Slikwik 
2. 36-6 gallon pails 
3. 1-Gt!A Pallet 40" x 48" 

(Pallet to be four way entry) 
4. 36 Dot (Flammable Solids) and Hazardous Waste Labels 

(yellow) 
5. Black felt tip marker 
6. Chem-Fuel's Blend Log Sheet 
7. Clip board, pen and pencil 
8. Full or partial full 55 gallon drums of hazardous 

waste solids 
9. 4 oz. sample jars 
10. Paper touels 

Secure the area around the mixing tub. (Refer to area 
layout attached) Notify the Site Health and Safety 
Officer for the purpose of inspection of the area and 
permission to proceed. 

Locate 
proper 
area) 
dumped 
MX-241 

the equipment and materials to be handled in the 
locations. (Either inside or outside containment 
Affix the proper PPE. The drum that is to be 
into mixing tub must first be checked with the 
for any sign of a high LEL reading. 

E: With the Fork Extender attached to the Towmotor and the 
Drum Tilter fastened to the drum, dump the contents of 
drum into Mixing Tub. Use brass hammer and aluminum 
shovel to remove all the waste material from drum. 

F. Secure the empty drum. 

iS3o.. 



G. The mixing tub is to be checked again with the MX-241 
to assure LEL level has not risen due to agitation of 
the material when dumping from the drum to the ~ixing 
tub. Size solids in the mixing tub and add Slikwik if 
necessary, to pick up any liquid that may be present. 
Take a 4 oz. sample of the solids in the mixing tub 
and record drum number on lid. 

H. Place an empty 6 gallon pail under the funnel and shovel 
. the solids from the mixing tub unto the funnel until the 
pail is full. use the plunger .to compress the mixture 
but do not exceed the top l" rolling hoop (if Slikv1ik 
is added to the top of the pail, this also must be 
compressed so as not to exceed the top rolling hoop.) 

I. The outside appearance of the pail is very important. 
Clean the pail sides with paper toweling, if necessary, 
and discard the dirty paper tov1eling into the next pail 
.to be filled. The clean pail can now be removed from 
the secured area and placed in the designated Weigh and 
Label Area. 

J. Continue filling the pails until the mixing tub is empty. 
All the solids that were emptied from drum No. 1 should 
be now in 6 gallon pails and stored in the Weigh and 
Label Area. 

K. PPE is to remain on in the secured area during the 
filling operations. Remove and secure PPE (Protective 
suits, rubber gloves, respirator, etc.) before moving 
to the \Veigh and Label Area. 

L. Weigh pails, crimp the lids and record pounds on the 
lid(6 gallon pails are 26 guage and are not to exceed 
60 pounds gross). Pail lids are also tb be marked with 
the pallet letter and Dail number This information is 
then 'transferred to th~ Chem-Fuel ''S" Blend Log Sheet 
along with the generator name, manifest document number 
and hazardous waste code. 

~1. DOT #4 Flammable Solid Label and Hazardous Waste Label 
are affixed t~ pail and stacked on pallet. 

N. The Site Safety and Health Officer will monitor the 
transferring operations and make adjustments to the PPE 
based on his monitoring results. Each drum may require 
an upgrading or downgrading of the PPE level. 

I 
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0. ThePail Filler will return to step "D"- affix the required I 
PPE and begin operations on the next drum·to be processed. 

P. Shutdown and Decontamination Procedure: 
1. Scrape all the solids from the equipment used into 

the mixing tub. 
2. Remove the collected solids from the mixing tub and 

deposit'them into a partially filled or empty drum 
of the same waste code. 
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Q. 

3. Remove the PPE according to normal decontamination 
procedures. Disenfect and properly store the 
respirator. 

4. Unsecure the area and return all equipment and 
unused materials. 

Return the empty drums to the proper storage area. 
Return the partially or full solid drums to the proper 
storage area. 
Move partially or full pallets of pails to the designated 
storage area, .return the Chem-Fuel "S" Blend Log Sheet 
and the samples to Production Supervisor. 

lB3 c. 
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SECTION C: 

EMPLOYEE TRAINING PROGRAM 



C.) Employee Training Program: 

This section addresses the requirement for employee 
training assignments both off site and on-the-job training 
on the site. 

As part of the RCRA requirement, ACS has training 
programs in place as follows: 

1:) RCRA Personnel Training (Attachment C-1) 
2.) Hazardous Atmosphere Entry Employee Training 

(Attachment C-2) 
3.) Annual Fire Fighting Training (Attachment C-3) 

And Fire Energency Action Plan (Attachment C-3A) 
4.) Hazard Communications Program Training 

(Attachment C-4) 
5.) General Plant Training 

The extent of training to date is in excess of the initial 
training requirements of 24 hours for all present ACS employees 
engaged in hazardous waste activities. Any new employees 
will be trained in all programs noted above to enable each 
employee to perform their assigned duties and functions in 
a safe and healthful manner so as to not endanger themselves 
or other employees. The time designated and location for each 
program is as follows: 

1.) RCRA Personnel Training 
Initial- 2 to 3 weeks- on and off site 
Annual- 2 hours- off site 

2.) Hazardous Atmosphere Entry 
Initial- 1 hour- on and off site 
Annual- 1 hour- on and off site 

3.) Fire Fighting Training 
I~itial- 1 hour- on and off site 
Annual- 1 hour- on and off site 

4.) Hazard Communications Program 
Initial- 1 hour- on and off site 
Annual- 1 hour- on and off site 

5.) General Plant Training 
Initial- 3 hours- new employee on and off site 
Annual- 2 hours- new employee on and off site 

ACS is in the process of establishing a Hazardous Waste 
Tra}ning Program which will add approximately 3 to 4 hours 
annually and will be conducted on and off site. The program 
will be implemented by 1 September, 1987 and will address 
the following topics: 

1.) The name of the Site Safety and Health Officer 
and a description of his responsibilities for 
saFety and ~~11th. 

2.) S ~ty, heal and other hazards present on site. 
3.) ? ~anal hy~~~ne and signs and symptoms of chemical 

exposure and heat stress that indicates potential 

medical emergencies. 
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4.) Use of personal protective equipment which is 
required or assigned to perform designated job 
descriptions or in response to an emergency situation. 

5.) Work practices which will help minimize the 
chances of employee injury during the performance 
of the designated jobs. 

6.) Safe operating technics when utilizing the equip
ment assigned to each job description. 

7~) Medical surveillance requirements which include 
recognizing the symptoms which might indicate 
over exposure to hazardous conditions. 

8.) Decontamination procedures for normal and emergency 
operations. 

9.) Review Emergency Response to minor spills, major 
spills, fire, or explosions involving hazardous 
waste. Evacuation and Contingency Plan procedures 
will also be discussed. 

Each employee engaged in hazardous waste activities will 
have an Annual Training Schedule (Attachment C-5) on file 
which will certify the attendance for each of the above 
programs. The annual training for all operators engaged in 
hazardous waste activities will be a minimum of 8 hours. 



Attachment C-1 

RCRA 

Personnel Training 

Outline of the Training Program 

(l) Facility personnel must successfully complete an 
instructional program and on-the-job training before assuming 
responsibilities for handling hazardous wastes. 

(2) This program is cdrcct.cd by the cmcrgcr.cy coordinator. 

{3) As part of the instructional training program, the 
following items are explained to each employee by the emer
gency coo~dinator: 

( i ) 
( i i ) 

( iii ) 
( i v) 

( v) 
(vi) 

(vii) 
(viii) 

( ix) 

Safety precautions; 
Job descriptions outlining the methods for handling 
hazardous wastes where applicable; 
Emergency equipment and its operation; 
Monitoring equipment and its operation where applicable; 
Communication system; 
Response to spills; 
Response to fires or explosions; and 
State of readiness or shutdown of operations. 
Evacuation 

As part of the on-the-job training each employee is required 

1: 
I 
I 
I 
I 
I 
I 
I 
I 
I 

to perform duties on the job where applicable as outlined in job I 
descriptions under the direct supervision of the emergency 
coordinator. 

New plant personnel are indoctrinated in the instructional pro
gram by the emergency coordinator. In addition there is a 
training period (usually 2-3 weeks) where new personnel work 
directly with experienced personnel to acquire skills to handle 
the hazardous waste properly. At the end of that period the 
newly trained employee is required to perform duties on the job 
under the direct supervision of the emergency coordinator as 
outlined in the job descriptions. 

Personnel handling hazardous wastes are required annually to 
rea& sections i through ix that apply to their designated jobs. 
The training director (emergency coordinator) then observes 
the employee perfbrming the routine procedures. A demonstration 
of fire fighting equipment is also given annually. 

I 
I 

I 
I 
I 
I 
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Job Title/Job Descriptions 

Job titles .-:1nd descriptions I'·-~J_,,:_:.rc~ Lo :l<lZi.1Cdou::; Hasl:r.s arc us follo·.: 

1. ) Opera tor 

Operators operate. the reclaim facility. They distill solvents 
from hazardous wastes in Locution U (See figure 1) in vessels 
(stills) using steum und vacuum. The distillute solvents ure 
stored in the reclaim product tun!< furm. The residues from the 
stills are pumped·to the \Vi.lste fuel tunk furm <Jt Location C 
(See figure 1). 

2.) Unloaders 

Unloaders pump hazardous IV<Jste in tank wagons at unloading 
ramps in Location Band C. (Sec figure 1) to storuge tanks. 
They also unload dr.ums or hC17.arclo•Js HLlste from box truilers 
to Locution l\ (See figure I) .Jild pump Llleir contents to 
s tor i.l g e til n k s in Lo c .:1 t ion ll o ~~ C . 

3.) Louders 

l.o,1dccs p11111p llar:;Jr:dull:: ~~.~::Lt• i11 ::l.ur·.~q(• L.rnlc; ;Jl. l.uc:;,Liull C 
toil tan!< lv<l<Jon .in L11r.: I.1Jo1dir•q o.~r·1·o~ (:;c:c~ l:jqure -1). 

4.) Tractor driver 

Some shipments of drums of hazurdous Haste arrives in trailers 
which are not the same height as the raised pad at Location A. 
The ·tractor driver unloads the drums from the trailer and 
hails them to the raised pad. 

5.) Laborer 

Laborers assist trilctor driver!.:: .Jnd unloaders in unloading box 
trailers and pumping drums. 'l'llcic efforts are rcgulilrly . 
directed by supervisors, unloiHlccs or tractor drivers. They also 
dig SOlids IVhich COllect :in tile :>LOC<JCje tilrli\:S and StillS during 
pt"ocessinq. 

6.) Solids Pail Loader 

Solids Pail Loaders fill flammable solid ·hazardous waste into 
6 gallon pails. The operations are conducted in Location A. 



·'\. 

Training Content, Frequency, and Techniques 

(1) Facility personnel must successfully complete an in
structional program and on-the-job training before assuming 
responsibilities for handling hazardous wastes. 

( 2 ) This program is directed by the emergency coordinator. 

( 3 ) As . part of the i n s t r u c t i on a 1 t r a i n i n g pro g ram , the f o 11 0\.:
ing itims are explained to each employee by the emergency 
coordinator: 

( i ) 
( i i ) 

(iii) 
( i v ) 

( v) 
(vi ) 

(vii ) 
(viii) 

( i X) 

Safety precautions; 
Job descriptions outlining the methops for handling 
hazardous wastes \vhere <:~pplicc:~ble; 
Emergency equipmen~ and its operc:~tion 
Monitoring equit)ment and its operation \vhere applicable; 
Communications system; 
Response to spills; 
Response to fires or explosions; c:~nd 
State of readiness or sllutdOIHl of operations. 
Evacuation 

As part of the on-the-job training e<:~ch employee is required to 
pcrCut·m dutic~; on L11c j(lb \·till'l·r· o~ppl it:o~blc· o~:; OltLlillt~cl in job 
dc~t_·ripLiuns undec Llle di i."C't'l. :;lljll'l."vi:;i.llll ur Lilt~ I~IIICL"CJCIIL:Y 

coordinator. 

Ne\v plant personnel ure indoc:l.rill<tLr.d in the instructional pro
gram by the emergency courdiii.!Lor. ln <H..ldition there is a 
trairiing period (usually 2-3 ~eeks) where new personnel work 
directly with experienced personnel to acquire skills to handle 
the hazardou~ waste properly. At the end of thc:~t period the 
job under the direct supervision of the cmergenc~ coordinator 
as outlined .in the job dcscciptions. 

Personnel handling hazardous ·wc:~stcs urc required annuc:~lly to 
read sections .i through ix th<:~t apply to their designated jo~s. 
The training director (cmcc~Jcncy r:oor.d ina tor then observe~ the 
employee performing the routine pcoccdurcs. A clcmonstrution 
of (icc fiqhting equipm.,nt i:; .al:HJ qivcn illlllUally.· 

( i ) Safety Precautions 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

· ~- :r·.: :., 'Fit/?-::-~·. c +:·:): '·\1 1.) permitted at the facility No smoking is 
. ·:·-· ... 

2.) Safety equ.ipmcnt sucll <lS 1l11rd hats, surety ql.usses, 
.J nd ~~ lovcH 11111::1. 1 ll.' \HI I. II .11. "1 1 1. i mr'~; t.'XL'l:pL in 

. s m o I< i n g a rca s . S e ~.~ J..' i q 11 r c I i . Wo r I< c r s m us t \v c a r 
protective suits when pcoccssinq dcums to the small 
blending tank at Loc~tion A. 

S/ 

I 
I 
I 
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3. ) 

Workers must wear respirators when draining material 
from the small blending tank QCross- the screen in 
the 4 x 4 box. Workers must wear a breathing 
apparatus and a body suit when entering a tank con
taining vapors of hazardous waste. 

Workers at the faci~ity must not contact the hazard
ous waste. If he does, clothing must be changed 
arid the contact area wash~d thoroughly. 

4.) All possible ignition sources, such as matches, re
ciprocating ·engines, open flames, frictional sources, 
and sparks must be kept away from exposed wastes if 
any. Normally wastes arc contained ~n drums or tanks. 

(ii) Job descriptions Outlining the Methods for Handling 
Hazardous Wastes 

Job titles related to hazardous wastes are as follows: 

1 ) Operator 

2) Unloader 

3) Loader 

4) Tractor driver 

5) L<1borer 

6) Solids Pail Loader 
Written job'descriptions for each position are as follows: 

1) Opera tor 

Operators operate the reclaim facility. They distill 
solvents from huzar.dous v1ast.cs in r.ocut.ion n (Sec 
Figure 1) ln vessels (sLills) using steam and vacuum. 
The distillate solvents are stored in the reclaim 
product tank farm. 'rhe residues .from the stills· are 
pumped to the uastc-·fuc1 tanl( far.m at·Location C (See 
Figure 1). 

Routine Procedures are as follows: 

a) Charge amounts of ~000 and 2300 gallons. 

b) Pumping hazardous waste from tanks in Location B to 
the still. 

c) Still startup. 

d) Distillation of solvents during run. 

e) Sampling of residue to shutdO\m still. 



f) Shutdown of still. 

g) Pumping residue to Location C. 

h) Digging still heating coils. 

i) Distillation of solvents in #7 still. 

D~tailed procedures for steps (a) through (i) are 
attached. 
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<.:··INSTRUCTIONS FOR USE ., .. 
. ··TAKE CARE OF YOUR RESPIRATOR AND YOUR HEALTH .·· . :· .•. ;::. 
; ; .. ' ' · '·s~ .. FIL TEAS (a) REPLA.CE when breath-

. •.: ,.; ::-1·:;" ·. ·ld·.; 111 8~1•1:._·:.· ... ~lng becomes.difficult INSERT new 1. Remove rasp rator, cartr ges and tars 
from plastic bags. Check to see that gasket Is . . ~~ filters INTO retainer cap and replace 
In cartridge holder before screwing in car- · ~ . (b) cap. Generally the !liter discs should 

tridges. Insert filter Into retainer caps and . . . :exposure. (b) CHEMICAL CAR-·. 
· ~-· '. 'be changed after eight hours of dusty 

snap· onto cartridge holder or cartridges. . • · . TRIDGES should be replaced when 

2. The cartridge holders are keyed to assure 
their correct positioning and maintain the 
proper balance of the device. Make sure they 
are properly positioned and seated. 

3. Place respirator on face with narrow end 
over nose and bottom under chin. First at
tach top headband around crown of head 
and then bottom around neck. Adjust head
bands until a tight but comfortable tit is 
obtained. 

OR 
Place respirator on face with narrow end 
over nose and bottom under chin. Place 
headstraps as shown. Tighten headstraps 
by pulling firmly on loops on both sldos of 
mask. Looaen headatrap by pushing head
band clip away from face and gently pulling 

· headstrap. Adjust headbands until a tight 
but comfortable tit Is obtained. 

4. TEST FOR TIGHTNESS: Place the palm 
of the hand or thumb over the valve guard 
and press lightly. Exhale to cause a slight 
pressure Inside face piece. It no air escapes, 
respirator is properly fitted. If air escapes, 
readjust respirator and teat again. 

.-.... 
··--···· .. ,_~ ···-- ·-· --··· 

L....---·· -·--=::::;;·:;;,._·...;·_.·: ~)he senses detect ANY abnormal · 
···: ..... '·';._.., •. ,~,condition. 

6. MAINTENANCE: The respirator face piece should be cleaned 
daily to prevent skin lrritatidn and for general sanitary purposes. 
First remuve filters and cartridges. Then the facepiece may be 
washed with a hand crush using a good detergent· in warm: 
water, rinsing, and air drying In a clean place. For general 
cleaning-disinfecting, use Willson Santa-Sole . detergent·. 
germicide solution. Other compounds considered to be suitable 
for disinfecting are: (1) a hypochlorite solution (50 pans per. 
million of chlorine; immersion time, 2 min.) (2) an aqueous 
solution of iodine (50 ppm iodine, immersion time, 2 min.) (3) a 
quaternary ammonium solution (200 ppm quaternary ammo
nium compounds In water with less than 500 ppm total hare· ' 
noss). RINSE IN CLEAN WARM WATER AND AIR DRY.Inspect 
respirator dally tor·worn or faulty parts and replace these at 
once. In order tor this respirator to maintain its approval, proper 

. ports supplied by the manufacturer must be used. · · 

7. FOR YOUR PROTECTION the DUST FIL TEAS and CHEMI· . 
CAL-CARTRIDGES must be. assembled tightly, and changea. 
frequently; according to exposure. 

~-

······~ 
::. 

8. KEEP RESPIRATOR CLEAN when 
not In use. Store in container proviaed., 
Replace worn or faulty pans lmmedl-: 
·ately,.and order by part number, .. • :. ·. 

.. '·· :. . .· . . -~· .. : 

9. Many c.hemicals can be absorbed through _the. akin, .~ear_: 
. protective clothing when necessary.. . .. : ... i': .·,:, ~!"•'.;·~II 

' ..... 

WARNING 
1.THIS DEVICE DOES N.QI SUPPLY OXYGEN 
2.USE ONLY IN ADEQUATELY VENTILATED. AREAS 

CONTAINING SUFFICIEN! OXYGEN TO SUPPORT LIFE.· 
3.DO tiQI USE WHERE CONCENTRATIONS OF CON· 

TAMINANTS ARE IMMEDIATELY DANGEROUS TO LIFE 
4.LEAVE AREA IMMEDIATELY IF: · .• 

A) BREATHING BECOMES DIFFICULT 
B) DIZZINESS OR OTHER DISTRESS OCCURs' 
C) YOU TASTE OR SMELL CONTAMINANT . 

5.USE STRICTLY IN ACCORDANCE WITH INSTRUCTIONS 
LABELS, AND LIMITATIONS PERTAINING TO THIS DEVICE 

6.NEVEA AL TEA OR MODIFY THIS DEVICE. • 

... 



f) Shutdown of still. 

g) Pumping residue to Location C. 

h) Digging still heating coils. 

i) Distillation of solvents in #7 still. 

Detailed procedures for ~te ps (a) through_ (i) are 
attached. 
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Operator - Routine procedures 

a) The charge amounts are 40oo· and 2300 gallons. Below 
is a list of the storage tanks and the inches on the 
straight side of each tank which corresponds to the de
signed charge. 

TANK 4000 GAL. 

116.;;119 57 inches 

120 100 II 

121-122 82 II 

123-126 82 II 

lA-1 B 

2300 GAL. 

33 inches 

58 II 

47 II 

47 II 

111 11 

GAt:./ INCH 

70.5 

40. 

48.5 

48.5 

20.7 

The gauges on the tanks are counterweight float type. 
When the counter weight is at the bottom of the tank, 
the tank is full. When the counterweight is at the top 
of the tank, the tank is empty. 

Figure 2 shows the location of the storage tanks. 



Oper~tor - Routine procedures - Location D 

b) Pumping hazardous waste from tanks in Location B to the 
still. Charges for the stills ~rc contained in tanks lA, lB, 
116-119, 120-126. Figures 2 and 3 arc detailed drawings 
showing the tanks, piping, and valves. The procedure for 
charging a still from the storage tank is as follows: 

1) The supervisor specifies the material to be charged; 
the amount, and the storage tank number. This information 
is written on a daily run sheet for each still. 
2) The operator determinP.s the inches corresponding to the 
specified gallons from the tank chart in part (a). 
3) The operator, wearing an emergency belt 'personnel alarm, 
eyewash and respirator}, checks that the ~till is empty by 
opening the atmospheric vent valve on the still and then 
opening a drain valve on the bottom of the still. He drains 
the line into a bucket. 
4) The operator turns on the still recirculating pump. 
5) The operator opens valves on the transfer line between the 
storage tank and the still. He closes unused valves attached 
to the transfer line. The last valve to be o~ened is the storage 

I 
I 
I 
I 
I 
I 
I 
I 

tank valve. 

1 6) Th~ operator sets the pin on the 0 inches mark on the tank. 
7) The operator opens the vaJ.vc on the storage tank. 
8) The operator turns on the transfer pump to pump material to 
the still. I 
9) The operator inspects the lines to check that the line has no 
leaks. 
10) The operator watcl1es the pin move on the storage tank to makcl 
sure that the material is being pumped from the proper tank. 
11) The ope~ator periodically cltecks the line to make sure it is 
not leaking~ 
12) The operator remains in tlte area while pumping to the still. 
13) The operator closes the storage tank valve when the pin 
reaches the proper inches reading on the gauge. 
14) The operator turns off the pump. 
15) The operator closes all valves on line between the .storage 
tank and the still. 
16) The operator enters the time, storage tank number, still 
number, and gallons charged on the standard still run sheet. 

I 
I 
I 
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Operator - Routine procedures 

c) Still startup 
Stills are run at atmospheric or vac~um conditions. At the 
atmospheric condition the startup procedure is as follows: 

1) The operator checks that the atmospheric vent valve on the 
still is open. 
2) The operator sets the vent float in case the still later 
bump? during heatup. This device prevents the contents of the 

-still from foaming out of the still during the run. 
3) The operator closes the valve on the vacuum line to the 
sti 11. 
4) The operator records the time and temperature of the pot, 
vapor, and the cooling water on the condenser outlet. 
5) The operator opens the steam valve to the stilT heating coil 
and sets the steam regulator to 40 psig usually. Runs of crude 

~methylene chloride, perchlor, and trichlor require initial 
pressure settings of 30 psig. 
6) The operator monitors the still pot temperature. At 120-150F 
solvents usually begin to vaporize from crude in the still. The 
vapors pass to the condenser where they cool and become a liquid 
which then appears flowing in the sight glass above the product 
pump on each still. 
7) The operator turns on the product pump when the distilled 
s·olvent first appears .in the sight glass. The pump, which can 
pump~ to 5 gallons per minute automatically, transfers the. 
liquid to a 1000 gallon receiver. 
8) The operator records the time and temperature when the still 
starts to distill. 

At the vacu~m condition the startup procedure is as follows: 

1) The operator closes the atmospheric vent valve on the still. 
2) The operator opens the valve on the vacuum line to the still. 
3) The operator sets the vacuum controls on 30(no vacuum). 
4) The operator turns on the vacuum pump and sets the seal water 
flow at 5 gallons per minute or 5 psig on gauge. 
5) The operator slowly adjusts the vacuum controller to a 
setting of 15. _ 
6) The operator records the time and temperatures of the pot, 
vapor, and cooling water on the condenser outlet. 
7) The operator opens the steam valve to the still heating 
coil and sets the steam regulator to 40 psig. 
8} The operator monitors the still pot temperature. At 110-130F 
solvents usually begin to vaporize from the crude in the still. 
The vapors pass to the condenser where they cool and become a 
liquid which then appears flowing in the sight glass above the. 
product pump on each still. If the material in the sight glass 
is dirty, the operator turns off steam to the heating coil and 
sets the vacuum controller to 30. He opens the atmospheric vent 
on the still after hooking up the nitrogen purge system to the vent. 



A check valve on the nitrogen purge system will clatter 
when the atmospheric condition is reached. The operator 
removes the nitrogen purge system and goes back to step (l) 
and starts over again. Any dirty material in the lines is 
drummed. 
9) The operator turns on the product pump when clean distilled 
solvent first appears in the sight glass. The pump, which can 
pump~ to 5 gallons per minute automatically, transfers the 
liquid to a 1000 gallon receiver. 
10) The operator records the time and temperature when the still 
starts to distill. 
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Operator - Routine procedures 

. d) Distillation of solvents during run . 
. During the run the operator watches the sight glass and 
vacuum indicator. Every other hour the time. vacuum, and 
temperatures of the vapor, pot, and condenser outlet water 
are entered on the run-sheet. When a receiver almost 
fills, the operator takes a sample to check for color before 
pumping the liquid in the receiver. He then pumps it to a 
storage tank specified by the supervisor. The operator enters 
the time, storage tank gauge readings, before and after pump
ing, and the corresponding gallons. The gallons are then 
subtracted from the total initial charge to the still. The 
remaining gallons in the still are entered on the still run 
sheet. 



Operator - Routine procedures 

e) Sampling of residue to shutdown still. 
As solvent is distilled the residue is concentrated and 
its viscosity or thickness increases. The operator takes 
a 4 ounce sample from a sample valve on the still coil 
when approximately 40-50% of the charge volume is distilled. 
When the sample cools and its ·consistency is like molasses, 
the still is shutdown. 
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Operator - Routine procedures 

f) Shutdown of still 
The shutdown procedure for a still under vacuum conditions 
is as follows: · 

1) The operator enters the gallons remaining in the still 
and the time of the shutdown on the run sheet. 
2) The operator closes the steam valve to the still heating 
coil. 
3) The operator turns off the vacuum pump and seal water. 
4} The operator attaches the nitrogen purge system to the 
atmospheric still vent line. 
5) The operator opens the still vent valve. 
6) The operator opens the nitrogen valve and set6 the rota
meter at 30 to bring the still back to atmospheric pressure. 
A check valve on the purge system clatters when atmospheric 
pressure is reached. 
7} 1he operator turns off the product pump when the flow in 
the sight glass is reduced to a trickle. 
8) The operator leaves the still recirculating pump on 
during and after the shutdown. 

The shutdown procedure for a still at the atmospheric condition 
is as follows: 

1) The operator enters the gallons remaining in the still and 
the time of the shutdown on the run sheet. 
2) The operator closes the steam valve to the still heating 
coil. 
3) The operator turns off the product pump when the flow in 
the sight 'glass is reduced to a trickle. . 
4) The operator leaves the still recirculating pump on during· 
and after the shutdown. 



Operator - Routine Procedures 

g) Pumping residue to Location C. 
Residues are pumped from the stills with a Worthington pump 
to storage tanks at Location C. Firure 3 shows the stills and 
pump, and Figure 4 shows the storage tanks at Location C. The 
procedure for pumping the residue is as follows: 

ll 
I 
I 

1) The supervisor specifies the proper storage tank at Location C ·I \ 
This information is written on a -daily run sheet for- each still. 
2) The· operator determines the inches corresponding to the 
gallons of .residue in the still for the specified storage tank. 
See table below. -
Tanks - 202,203 Tanks 210 

204,205,206 211,212 
Gallons Residue Inches .Gallons Residue 

540 10" 700 
810 15" 1050 

10 80 20" 1400 
1350 25" 1750 
1620 30" 2100 
1890 35 II 2450 
2160 40" 2800 
2430 45 II 3150 
2700 50" 3500 

3) The operator then measures the void space in inches in the 
storage tank at Location C to check if the tank will hold the 
·gallons of residue figured in tank inches. 
4) The operator sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
5) The operator checks the tank overfill alarm. 
6) The operator opens the valve on the storage tank. 
7) The operator walks the line from the storage tank to the 
residue pump opening the proper valves and closing unused valves 
attached to the line. 
8) The ope~ator turns on the 3utomatic greaser line to the 
packing gland of the residue pump. 
9) The operator opens the ·bottom valve on the still. 
10) The operator turns on the residue pump. 
11) The operator loosely touches the line until it warms. 
12) The operator walks the residue line to the storage tank- to 
check for leaks. 
13) The operator watches the pin move on the gauge at the storage 
tank to check that the residue is being pumped to the proper tank. 
14) The operator periodically checks the residue line to make 
sure. that no one has changed the valve settings and that the line 
is. not leaking. 
15) The operator remains in the area during the pumping of the 
residue. 
16) The residue pump changes pitch when the still goes empty. 
The operator then closes the bottom valve on the still and dis
charge valve on the pump. 
17) The operator turns off the pump. 
18) The operator checks that the still is empty by opening a 
drain valve ~n the bottom of the still and draining the line into 
a bucket. Fumes in the still will come out of the line if the 
still is empty. 
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19) The operator closes the valve on the storage tank at 
Location C. 
20) The operator closes all valves on the lines between the 
storage tank and the still. 
21) The operator enters the time, storage tank, and gallons 
pumped from the inches on the gauge on the still run sheet. 



Operator - Routine procedures 

h) Digging still heating coils 
The procedure for digging the still heating coils is as follows: 

1) The operator closes the 3 inch inlet recirculating valve to 
the coils. 
2) The op~rator connects a nitrogen hose to the south end of the 
coil and blows any material left in the coil back into the still. 
3) The operator closes the 3 inch outlet recirculating valve on 
the coils. 
4) The operator drains any material remaining in the coil through 
a sample valve at the north end of the coil. 
5) The operator removes the bolts on the coil flange. 
6) The operator slowly pulls out the coil from the recirculating 
line to a support stand until he sees the end of the coil. Any 
excess material on the coils drains into trough on the north end 
of the coil. 
7) The operator scrapes the coil with a curved spade until bare 
metal is seen. 
8) The operator inserts the coil back into recirculating line and 
attaches the bolts to the flange. 
9) The operator cleans 4 coils on #1 and #2 still and 2 coils on 
# 3 still. 
10) The operator enters that the coils were dug on the still run 
sheet. 
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i) Distillation of Solvents in #7 still. 

#7 still is a stainless steel 6000 gallon still fitted 
with a fractionating column and receiver. Solvents are 
fractionated or separated by liquids flowing down the 
column while vapors flow up the column from the still. 
Liquid flow down the column is controlled with a rota
meter and pump which pumps liquid from the receiver. 
The liquid level in the receiver is held constant by 
adjusting a rotameter on the line to the storage tank. 

The still runs at atmospheric pressure but is rated 
for full vacuum. Typical charges for the still are 
5000gallons. Routine procedures for charging and 
still startup are identical to· the other three ~tills 
running at atmospheric pressure except #7 still has no 
recirculating pump. 

During .the run the operator maintains constant reflux 
rate to the top of the column and varies the takeoff 
rate from the receiver to the storage tank to main
tain a constant level in the receiver. He records pot 
and vapor temperatures, reflux rate, and takecff rate 
every other hour. 

The supervisor instructs the operator when to shutdown 
the still. The operator then turns off the steam to 
the heating jacket and the reflux pump. The operator 
pumps the residue to a tank designated by the supervisor. 
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2) Unloaders 

Unloaders pump hazardous waste in tank wagons at 
unloading-ramps in Location Band C. (See Figure 
to storage tanks. They also unload drums of haz
ardous waste from box trailers to Location A (See 
Figure 1) .and ptimp their contents to storage tanks 
in Location B or C. 

Routine procedures are as follows: 

a) .Unloading tank wagqns of hazardous waste. 

b) Unloading box· trailers of hazardous-,"Waste at 
Location A. · 

c)· Pumping- hazardous waste ·in drums at Location A 
to storage t-anks. · 

d) Changing viscous liquids in drums to small 
blending.tank at Location A. 

e) Pumping liquids in small blending tank·at 
Location.A to storage eanks at Location C. 

Detailed procedures for steps (a) through (e) are 
attached. 

1) 

I! 
I; 
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Unloader - Routine 

a) Unloading tapk wagons of hazardous waste_ 

Hazardous waste is pumped from tank wagons at unloading 
ramps at Location Band C to storage tanks lA,lB,116-126. 
Figures 1,2,4 show the location, pumps, piping and valves 
for each tank. The gauges on the storage tanks are counter
weight-float type. When the counterweight is at the bottom 
of the tank, the tank is full. When the counterweight is 
.at the top of the tan I<, the- tan I< is empty. Table 1 shows 
the gallons of void space and corresponding inches on the 
straight side of-each tank. The procedure for unloading 
tank wagons is· as follows: -

1) The supervisor checks the manifest p~pers. 
2) 'l'he. unloader, wearing a protective suit and emergency 

belt, vents_the tank wagon. 
3)- The unloader opens the manway. 
4) The unloader lowers a sample container to the bottom 

of the tank wagon. 
5) The unloader brings· the sample to the lab. When the 

supervisor analyzes the sample, he instructs the un
loader to unload the tank wagon to a specified storage 
tank. 
6) The unloader measu~es the void space inches in the 
storage tank to check if the tank will hold the gallons 
in the tank wagon (See Table 1). 
7) The unloader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
8) The unloader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. 
9) The ~nloader connects the unloading hose to the tank 
wagon. 
10) Th.e unloader wall<s the line from the tank wagon to the 
storage tank, opening the proper valves and closing un
used valves at~ached to ·the line. 
11) The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
12) The unloader checks the tank overfill alarm. 
13) The unloader opens the valve on the storage tanl<:. 
14) The unloader turns on the unloading pump. 
15) The unloader slowly opens the bottom valve on the tank 
wagon. He feels the 3 inch unloading hose become heavy 

·With material. 
16) The unloader looks into the top of the tank wagon to 
check that the material is being pumped from the tank wagon. 
17) The unloader walks the line to the storage tank to check 
for leaks. 
18) The unloader watches the pin move on the gauge at the 
storage tank to check that the material is being pumped 
to the proper tank . 
19) The unloader checks the transfer line periodically to 
make sure· that no one has changed the valve settings 
and that the line is not leaking. 



20) The unloader remains in the area during the pumping of 
the material. 
21) The unloader watches the tank wagon go empty and then 
closes the bottom valve on the tank wagon. 

I 

22) The unloader turns off the pump and immediately closes 
the discharge valve on the pump. 

.I 

I 
I 

23) The unloader closes the valve on the storage tank 
first and then closes valves on the transfer line. 
24) The unloader removes the unloading hose slowly from 
the tank wagons. 
25) The unloader d:i!connects the grounding device and re
moves the chocks. 
26) The unloader signs the m~nifest papers with the super
visor's approval and returns them to the driver. He 
also informs the driver that all valves are closed and 
hoses are disconnected. 
27) If the filter on the suction side df the transfer pump 
should plug during unloading, the following steps are 
taken: 

i) 

ii) 
iii) 

iv) 

v) 

vi) 

vii) 

The unloader closes the valve on the suction 
side of the filter. 
The unloader turns off·the transfer pump. 
The unloader opens the nitrogen valve on the 
top of the filter to blow material out of the 
filter. 
The unloader closes the valve op the nitrogen 
line. 
The unloader closes the valve on the outiet of 
the filter. 
The unloader opens the bleeder valve to relieve 
the nitrogen pressure in the filter. 
The unloader removes the lid and cleans the 
~ilter dumping its contents into an openhead 
drum 

viii) . The unloadcr replaces the 1 id. 
ix) The unloader tests the filter gasket with nitrogen 

pressure. 
x) 'l'he unloader opens the inlet and outlet vulves 

on. the filter. 
xi) The unloader turns on the pump and continues 

unloading the tank wagon. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 



----- -- -

I! 
ll TABLE 1 

II GALLONS IN VOID SPACE 

II Inches 1 A, 1 B 120 121-126 202-206 210-212 

10 200 400 480 540 700 

I II 20 400 800 960 1080 1400 

I! 30 600 1200 1440 1620 2100 

40 800 1600 1920 2160 2800 

I If 50 1000 2000 2400 2700 3500 

60 1200 2400 2880 3240 4200 

, 1:1 70 1400 2800 3360 3780 4900 

II 
80 1600 3200 3840 4320 5600 

90 1800 3600 4320 4860 6300 

I "I 100 2000 4000 4800 5400 7000 

110 2200 4400 5280 5940 7700 

II 120 2400 4800. 5760 6480 8400 

130 2600 5200 6240 7020 9100 

1.1 140 2800 •5600 6720 7560 9800 

1.1 

I 1.1 
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Unloader - Routine procedures 

b) Unloading box trailers of hazardous waste at Location A. 

Location A is a 4 foot raised concrete pad 56 x 50 covered 
by a sheet metal roof (See Figure 5}. The pro~edure for 
~nloading box trailers at Location A is as follows: 

1) :--The supervisor checks the manifest papers. 

2} The unloader chocks the trailer to pre~ent movement 
from the unloading pud. 

3) The unloader, wearing the emergency belt, opens the 
door on the trailer. 

4) If there is no strong chemical odor, the unloader 
·rolls the drums in the box trailer to the raised pad. 
If there is a strong chemical odor, the unloader fits 
a respirator and sounds an alarm and awaits his 
supervisor's instructions. 

5) The unloader must sample drums designated by the 
supervisor as follows: 

i) The drum is vented by slowly loosening the 2 inch 
bung. 

ii) After the bung is removed, a 1/2 inch tube about 
3 feet long is lowered into the drum. 

iii} The unloader takes a sample by sealing the top 
of the tube, then removing it from the drum and 
emptying its contents into a jar. 

iv} 'samples are brought to the lab and inspected by 
the supervisor. 

I 
I 
I 
I 
·I 
I 

·I 
I 
I 
I 
I 

6) If the ·samples are approved by the supervosor, the I 
unloader signs the manifest papers. With reliable and 
regular customers shipments are accepted and unloaded 
before sampling. I 

7) The unloader removes the chocks after the trailer is 
unloaded. I 

I 
I 
I 
I 
I 
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Uriloader - Robtin~ procedures 

c) Pumping hazardous waste in drums at Location A to storage 
tanks. A pump centrally located on the raised pad at 
Location A is used to pump the liquid in the drums to 
storage tanks in Location B or C. Figures 2,4 and 5 show 
the pump, lines, tanks, and valves. The procedure for 
pumping the liquid in the drums is as follows: 

1) ·The unloader is instucted by the supervisor to pump 

2) 

3) 

·4) 

5) 

6) 
7) 
8) 
9) 

10) 

1 1 ) 
12) 
1 3 ) 

14) 

15) 

16) 

17) 
18) 

19} 

20) 

21) 

the liquid in specified drums to a designated storage 
tank. 
The unloader, wearing a protective suit and emergency 
belt, measures the void space in inches on the 
designated tank to dheck if the tank will hold the 
gallons of liquid in the drums.· Tab~ 1 shows the 
gal~ons and corresponding inches for each tank. 
The unloader closes the valve on the discharge of the 
pump at Location A. 
The unloader walks the line from the drum storage area 
to the storage tank, opening the proper valves and 
closing unused valves attached to the line. 
The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
The unloader checks the tank overf111 alarm. 
The unloader opens the valve on the storage tank. 
The unloader slowly unlooses the bung on the first drum. 
The unloader places the charge pipe into the· first drum 
with the valve on the charge pipe closed. 
The unloader opens the valve on the discharge of the 
pump. 
The unloader starts the pump. 
The ,unloader opens the valve on the charge pump. 
The unloader opens the air bleeder valve on the pump 
until air is evacuated from the system.· 
The un~oader closes the valve on the charge pipe after 
e~ptying each drum so that air will not be drawn into 
the system. · 
The unloader closes the valve on the charge pipe and 
then turns off the pump after two drums are pump~d. 
The unloader walks the line looking for leaks, and he 
also checks the pin to make sure that the·material is 
being pumped to the correct tank. 
The unloader continues to pump the specified drums. 
The unloader closes the valve on the charge pipe after 
the last drum is emptied. 
The unloader turns off the pump and immediately closes 
the valve on the discharge of the pump. 
The unloader closes the valve on the storage tank first 
and then closes the valve on the transfer line. 
The unloader rolls the empty drums to a trailer spotted 
at Location A. 



22) If the filter on the suction side of the drum pump 
should plug during pumping the following steps are 
taken: 

i) The u~loader removes the charge pipe from 
the drum allowing air to enter the filter 
to clean the liquid from the filter body. 

ii) The unloader turns off the pump immedi
ately closes the valve on the discharge of 
the pump. 

iii) The unloader opens the lid and cleans the 
filter dumping its contents into an open
head drum. 

iv} The unlo~der replaces the lid. 
v). The unlo~der places the ch~rge pipe into a 

drum and ~loses the valve on the charge 
pipe. 

vi) The unloader opens the valve on the discharge 
of the pump and turns the pump on. 

vii) The unloader continues ~o pump drums. 
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Unlbader - Routine Procedures 

d) Part A Procedure for Emptying Drums into Box 

Charging viscous liquids in drums to small blending tanks 
at Location A. 
A 1000 gallon blending tank is used to hold liquids too 
viscous or thick to handle with the regular drum pump. 
The viscous contents of drums are dumped into a 4 x 4 box 
wher~ they are pumped to the blending tank (See Figure 5). 
The procedure is as follows: 

To assure overfill prevention, a fixxed maximum number of 
16 drums is set in front of equipment before any product 
movement is initiated .. · 'l'hc .struining bin has a 150 gallon 
capacity and is emptied before adding maberial from another 
drum. The blending tank has a 1000 gallon capacity, thUs 
the 16 drum maximum affords a safety margin. Any necessary 
thinning is done with the loader obseving the liquid level, 
through the open manway, at all time. 

During the filling of the blending tank, the unloader wears 
protective suit and emergency belt. During emptying drums 
into the bin and during. the emptying of the tank through the 
straining bin, the unloader wears a protective suit, emergency 
belt and a respirator. 

1) The unloader rolls the drum to a position in front of 
the dumping ramp. 

2) The unloader checks the void space in the blending tank 
to make sure that it can hold the contents of the drums. 

3) The unloader starts the dumping box pump setting va;ves 
so that the liquid will be pumped to the blending tank. 

4) The'unloader slowly loosens the 2 inch bung and removes 
it from the drum. · 

5) The unloader slowly pushes the drum over to the hori
zontal position on the dumping box ramp. 

6) The unloader slowly. removes the 3/4 inch bung by posi
tioning himself on the grating besides the dumping box ramp. 

7) The unloader removes solid material that may collect on 
the dumping box screen witll u shovel placing it in un open
head drum. The shovel is a special non-spark·aluminum· 
type which is dedicated to the area. 

8) The unloader takes a sample of the material in the tank 
when it is about 2/3 full and gives it to the supervisor. 

9). The unl.oader dumps thinning material into the dump box, 
if instructed by the supervisor, to thin down the viscous 
li~uids in the blending tank. 
10) The unloader rolls the empty drums to a trailer spotted 
at Location A. 



Part B Procedure for Pulling Viscous Materials into 1000 
Gallon Blending Tank (#20) with Vacuum 

1) Unloader, wearing a protective suit and an emergency 
belt, checks the void space in blending tank to make 
sure that it can hold the contents of the drums to be pumped. 
2) Unloader· secures manway on blending tank, checks 
connections to vacuum pump and checks operation ·of float 
check valve. 
3) ,/Unloader applies vacuum to blending tank, allows vacuum 
to"build in tanl< and checks for lea~:s. 
4) Unloader uses 1~" charge pipe connected to charge line 
at bottom of blending tank, opens valve to empty drum into 
tank. When drum is empty valve is quickly closed. 
5) For drums too viscous for 1~" charge pipe, 3 11 charge 
pipe is used on open head drums. Charge line valve is 
quickly closed when drum empties. • 
6) Unloader turns agitator on when tank is abour half full. 
7) 'Unloader inspects material in tank when quantity of 
drums is pum~ed. Vacuum to tank is released and supply 
shut off. Sample is taken to supervisor for possible 
thinning or pumping instructions. 
8) Unloader pumps thinning material into blending tank, 
observing level. 
9) Unloader rolls empty drums to spotted trailer. 
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Unloader - Routine procedures 

e) Pumping liquids in small blending tank at Location A to 
storage tanks in Location C. 
Figures 4 and 5 show th~ location of the blending tank 
and storage tanks. The procedure is as follows: 

1) The unloader is instructed by the supervisor to pump 
the liquid in the blending tank to a designated storage 
tank in Location C. 
2-) The unloader, wearing the emergency belt, measures the 

-void space in inches on the storage tank to check that the 
tank will hold the gallons of liquid in the blending tank 
(usually 1000 gallons). Table 1 shows the gallons and 
corresponding inches for each tank. 
3) The unloader walks the line from the small blending 
tank area to the storagr tank, -opening the proper valves 
and closing unused valves attached to the line. 
4) The unloader sets the pin on the weld mark on the 
tank approximately 5 feet off the ground. 
5) The unloader checks the tank overfill alarm. 
6) The unloader opens the valve of the storage tank. 
7) The unloader turns on the pump at the blending tank. 
8) The unloader opens the bottom valve on the blending 
tank. 

A) Unloader can also drain material frombottom of 
blending tank, accross screen in the 4 x 4 box 
(wearing a protective suit, emergency belt and 
a respirator) then pumps out to Location C. 

9) The unloader looks into the manway of the tank to 
check for leaks. 
11) The unloader watches the pin move on the gauge to 
check that the material is being pumped to the proper 
storage tank. 
12) The un1oader remains in the area during the pumping of 
the material. 
13) The unloader, wearing a respirator, watches the 
blending tank to empty and then closes the bottom valve 
on the ta.nk. 
14) The unloader turns off the pump and immediately closes 
the discharge valve on the pump. · 
15) The unloader closes the valve on the storage tank first 
and then closes the valves on the transfer line. 



Loaders 

Loaders pump hazardous waste in storage tanks at Location C to 
a tank wagon in the loading area (See Figure 4). 

Routine procedures are as follows: 

a) Loading tank wagons with hazaidous waste. 

Hazafdcius waste is pumped from storage tanks in Location C 
to/~ tank wagon in the loading area. Figure 4 shows the 
location, pump, piping nnd valves for each tank. The gauges 
on the storage ta~ks arc counterweight float type. When 
the counterweight is at the bottom of the tank, the tank is 
full. When the counterweight is at the top of the tank, the 
tank is empty. Table 2 shows the ~allons of material and 
corresponding inches on the straight side of each tank. The 
procedure for loading tank wagons is as follows: 

1) The -supervisor instructs the loader to load the tank 
wagon with a specified amount from a specified storage 
tank. 

2) The loader, wearing a protective suit and a emergency 
belt, vents the tank wagon. 
3) The loader opens the manway on the tank wagon. 
4) The loader inspects the tank wagon to make sure th~t 
it is empty. 
5) The loader connects the grounding device to the rrumc 
of the tank wagon and pla~es th~ chocks to prevent 
movement in both directions. 
6) The loader- informs the truck driver ·that the tractor 
ignition must be turned off if he is outside the cab. 
7) .The loader connects the loading hose to the tank wagon. 
8) The loader wall<s the ·1 i ne from the tank: wagon to the 
storage, opening the proper valves and closing unused 
valves ·at tache.d to the 1 i ne. 
9) The loader sets the pin on t~e weld mark: on the tank 
approximately 7 feet off the ground. 

10) 'l'he loader open~ t.lw valve on the stora~ie tank. 
11) The loader turns on the loading pump. -
12) The loader walks the line from the storage tank to the 

. tank wa~on to check for leaks. 
13) The loader looks into the top 9f the wagon to 
check that material is being pumped to the tank wagon. 

I 
I 
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14) The loader watches the pin move on the gauge at the tunk 
.to check th~t material is being pumped to the proper I 
tank. 

15) The loader checks the trans.fer line periodic~lly to -make 
sure that no one has changed the valve settings and that 

1 the line is not leaking. 
16) The loader remains in the area during the pumping of the 
material. 

17) The loader checks the tank wagon level periodically to I 
make sure that the ~pecified amount will fit into the tank 
wagon. 

18) The loader closes the valve on the storage tanks when the I 
pin reaches the specific~ mark. 

I 
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The loader turns off the loading pump. 
The· loader close~ all valves between the storage tank 
and the tank wagon except for the valve on the tank 
wagon. 
The loader blows the loading hose clear with nitrogen 
to remove any liquid in the line. 
The loader closes the valve on the tanK wagon. 
The loader opens the bleeder valve on the line to 
relieve the nitrogen pressure. 
The loader disconnects the loading hose~ 
The loader samples the tank wagon from the manway. 
'Phe loader closes the man~1ay arid vent valve. 
'Phc loader fills out". the l:.unl< wagon manifest 'tlit.'h the 
supervisor's ~pproval. 
The loader has the driver sign the m~nifest.. 
The loader retains the generator copy and returns it 
to the Hupcrvisor. 
'!'he loader disconnects the grounding device and r6movc~ 
the choclcs. 
The.loader informs the driver that all valves are clo~ed 
and hoses are disconnected. 
If the filter on the loading pump should plug during 
loading, the follO't/ i ng steps are taken: 

i) The loader closes the valve on the suction side 
of the filter. 

ii) 
iii) 

iv) 
v) 

.vi) 

vii) 

viii) 
ix) 
x) 

The loader turns. off the loading pump. 
The loader opens the nitrogen valve on top of 
the filter to blow ma~crial out of tho filter. 
The· loader closes the valve.on the nitrogen line. 
'rhe .loader closes the valve on the outlet' of the 
filter. 
The loader opens the bleeder valve on the fiiter 
to relieve the pressure in the filter. 
The loader removes the lid and cleans the filter 
by dumping its contents into an openhead drum. 
The loader replaces the lid. 
The loader tests the filter gasket with nitrbgen. 
•rhe loader opans t;1e i;}l~t and outlet val·;:~·::; on 
the filtct·. 

xi) Th& 1c"dot ~urn~ on the pump and continues 16ading 
the tanlc wagon. 
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. SAFE'l'Y AND IIEAL'!:'Ii HISK· ANALYSIS PROFILE 

DATE: 7-29-87 TimU 8-14-87 

INSPECTOR Thomas· I"'urphy 

TASK: Operator {~1H1) 

EMPLOYEE: See signoff sheet attached 

LOCATION: A.. 8:· C 

PROTECTION LEVEL: A B 
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Operator 

Operators operate the reclaim £acility. They "distill 
solvents from hazardous wastes in Location B (See 
Figure 1). in vessels (stills). using .steam and vacuum. 
The distillate solvents are stored in· the reclaim 
product tank farm. The residUes from the stills are 
pumped to the waste fuel tank-farm at Location C (See 
Figure 1) , 

Routine Procedures are as· follows: 

a) Charge amounts df 4000 ~nd 2300 gallons. 

b) Pumping hazardous waste from tanks in Location B to 
the still. 

c) Still startup. 

d) Dis~illation of solvents during run. 

e) Sampling of residue to shutdown still. 
,.. 

f) Shutdown o'f still. 

g) Pumping residue to Location C. 

h) Digging"still heatin~ coils .. 

i) Distillatiori of solvents in #7 .still. 

Deta~led procedures for steJp~ (a) through (i) are 
attached. 

\ 



Operator - Routine pro~ed~res - Location D 

b) Pumping hazardous waste from tanks in Location B to the 
still. Charges for the stills are contained in tanks lA, lB, 
116-119, 120-126. Figures 2 and J are detailed drawings 
showing the tanks, piping, and valves. The procedure for 
charging a still.from the storage tank is as follows: 

/ 

1) The"supervisor specifies the material to be charged; 
the amount, and the storclC]C tanl< numper. This information 
is ,.,ritten on .:1 daily run i:>IH:!Ct rnr each still. 
2) The operator dcterminms the inches corresponding to the 
specified gallons from the tank chart in part (a}. 
j) The operatdr, wearing an emergency belt (personnel alarm, 
eyewash and respirator), checks that the stil~ is empty by 
opening the atmospheric vent valve on the still and then 
opening a drain valve on the bottom of the still. He drains 
the line into a bucket. 
4) The operator turns on the still recirculating pump. 
5) Th~ operator opens valves on the transfer line between the 
storage t~nk and th~ still. He closes unused valves attached 
to the transfer line. The last valve to be opened is the storage 
tank valve. 
6) The operator sets the pin on the 0 inches mark on the tank. 
7) The operator opens the valve on the storage tank. 
6) The operator turns on the transfer pump to-pump material to 
the still. 
9) The operator inspects the lines to check that the line has no 
leaks. 
10) The operator watches the pin move on the storage tank to make 
sure that the material is being pumped from the proper tank. 
11) The operator periodically checks the line to make sure it is 
not leaking~ 
12) The operator remains in the area while pumping to the still. 
13) The operator closes the storage tank valve when the pin 
reaches the proper inches reading on the gauge. 
1 "') The opera tor turns off the pump. 
15) The opera tor closes a 11 va 1 ves on .1,. i ne "between the storage 
tank and the still. 
16) The operator enters the time, storage tank number, still 
number, and gallons charged on the standard still run sheet. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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P .0. Box 190 Griffith, I ndlane 46319 
· (21!l) !l2.,-4J70 • Chicago Phone (J12) 76B..J400 

BAFE'l'Y AND IIEAL'!:'i'i HI!)!·~ ANALYSIS PROFILE 

DATE: 7-27-87 ·rrmu B-4-n7 

INSPEc·ron 1l'homas Murp-hy 

TASK: Loader 

EMPLOYEE: See si~noff sheet at;t;ached 

LOCATION: B & _C .-. 

PROTECl'ION LEVEl·: A n 
REQUinED PERSONAL PRO'l'EC:l'IVE T!;QUIPr·1EN·r .. 
0~c~@~GH I@@~OO®mP@@s~ 

W -- NORMAL OPERNL'IONS 

Q -- :El'1ERGENCY RESPON-SE 



I 
3) Loaders 

·I Loaders pump hazardous waste in storage tanks at Location C to 
a tank wagon in the loading area (See Figure 4). 

Routine procedures are as follows: I 
a) Loading tank wagons with hazardous waste. 

Haza_rdous waste is pumped from storage tanks in Location C 
to i tank wagon in the loading area. Figure 4 shows the 
location, pump, piping and valves for each tank. The gauges 
on the storage tanks are counterweight float type. When I 

I 
the counterweight is at the bottom of the tank, .the tank is 
full. When the counterweight is at the top of the tank, the 
tank is empty. Table 2 shows the gallons of material and 
corresponding inches on the straight side of each tank. The 
procedure for loading tank wagons is as follows: 

.I 
I 

1 ) 

2) 

The supervisor instructs the loader to load the tank 
wagon with a specified amount f~om a specified storage 
tank. 
The loader, wearing a protective suit and a emergency 
belt, vents the tank wagon. 
3) The loader opens the manway on the tank wagon. 
4) The loader inspects the tank wagon to make sure that 
it is empty. 
5) The loader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 

I 
I 

6) The loader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. I 
7) The loader connects the loading hose to the tank wagon .. 
8) 'The loader walks the line from the tank wagon to the 
storage, opening the proper valves and ·closing unused 
valves attached to the line. 
9) The loader sets the pin on the weld mark on the tank 
approximately 7 feet off the ground. 

10) 'l'he loader opens the va 1 ve on the storage tank. 
11) The loader turns on the loading pump. 

I 
I 12) The loader walks the line from the storage tank to the 

tank wa~on to check for leaks. 
13) The loader looks into the top or the wagon to I 
~heel< that materii.ll i::.; being pumped to the tunk wugon. 
14) The loader watches the pin move on the gauge at the. t.u nl 
to check that material is being pumped to the proper I' 
tank. · 

15) The loader checks the transfer line periodically to make 
sure that no one has changed the valve settings and that 
the line is not leaking. 

16) The loader remains in the area during the pumping of 
material .. 

thel 
17) The loader checks the tank wagon level periodically to I 
m~ke sure that the specified amount will. fit into the tank . 
wagon. 

18) The loader closes the valve on the storage tanks when 

pin reaches the specified mark. 

I 
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l 9 ) 
20) 

21 ) 

22) 
23) 

24) 
25) 
26) 
27) 

28) 
29) 

30) 

31 ) 

32) 

The loader turns off the loading pump. 
The loader closes all valves between the storage tank 
and the· tank wagon except for the valve on the tank 
wagon. 
The loader blows the loading hose clear with nitrogen 
to remove any liquid in the line. 
The loader closes the valve on the tank wagon. 
The loader opens the bleeder valve on the line to 
relieve the nitrogen pressure. 
The loader disconnects the loading hose. 
The loader samples the tank wagon from the manway. 
The loader closes the manway and vent valve. 
The loader fills out the t~nk wagon manifest with the 
supervisor's approval. 
The loader has the driver sign the manifest. 
The loader retains the generator copy and returns it 
to the supervisor. 
'rhe loader disconnects the grounding device i.lnd removes 
the chocl<:s. 
The loader informs the driver that all valves are clo~ed 
and hoses are disconnected. 
If the filter on the loading pump should plug during 
loading, the folJ.m.fing steps are taken: 

i ) 

i i) 
i i i ) 

iv) 
v) 

vi) 

vii) 

viii) 
ix) 
x) 

The loader closes the valve on the suction side 
of the filter. 
The loader turns_ off the loading pump. 
The loader opens the nitrogen vnl ve .on top of 
the filter to blow material out of the filter. 
The· loader closes the valve on the nitrogen line. 
The loader closes the valve on the outlet of the 
filter. 
The loader opens the bleeder· valve on the filter 
to relieve the pressure in the filter. 
The loader removes the lid and ·cleans the f i 1 ter 
by dumping its contents into an opcnhead drum. 
The loader replaces the lid. 
The loader ~ests the filter gasket with nitrogen. 
The loader opens t:1c L11~t and ou·l;..lo;t. val·;::: . .; on 
the filtc,·. 

xi) '1'he: lc<'.c.iei' f:.:Jrn<', on the pump and continu'es loading 
the tanl< wagon. 
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4) Tractor driver 

Some shipments of drums of hazardous waste arrive in 
trailers which are not the same height as the raised 
pad at Location A. The tractoe driver unloads the 
drums from the trailer and hauls them to the raised 
pad. 

a) Unloading trailers of ha~ardous waste with the tractor. 

Trailers, that are not the same height as the raised 
pad, are usually spotted in the area west of location A. 
Drums are transferred by the tractor driver to the raised 
pad. The procedure is as follows: 

I 
I 
I 
I 
I 

1 ) 

2) 

At the direction of the supervisor the tractor driver I 
opens the doors of the trailer.' 

3) 

4) 

5) . 

6) 

7) 

8) 

9) 

10) 

---

The tractor driver positions the tractor at the rear 
opening of· the trailer with the drum bucket flush with I 
the trailer floor. 
The tractor driver chocks the trailer to prevent 
movement in both directions. 1· 
If there is no strong chemical odor, the tractor drive~ 
rolls 6 drums into the tractor bucket. If there is a 
strong chemical odor, the tractor driver makes his 
supervisor aware and awaits his instructions. 
The tractor driver slowly raises the bucket about 6 
inch c s- u 11 cJ bu c: I< s Ll w i.l y r r o 111 t h c t r. u i 1 c r . . 
When the bucket is about 5 feet from the trailer, the 
tractor driver lowers the bucket to 1 foot from the 
9round. · 

I 
I 

The tractor driver transports the drums to the raised 

1 pad to unload them. 
·When the supervisor approves the drums, the tractor 
driver rolls them to a designated area. 
The tractor driver continues to unload the trailer 
until it is empty. 
The tractor driver removes the chocks. 

I 
I 
I 
I· 
I 
I 
II 

I 
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Tractor driver - Rountine procedures 

a) Unloading trailers of hazardous waste with -the tractor. 
Trailers, that are not the same height as the raised 
pad, are usually spotted in the area west of Location A. 
Drums are transferred by the tractor driver to the raised 
pad. The procedure is as follows: 

1) At the direction of the supervisor the tractor 
driver opens the doors of the trailer. 

2) The tractor driver positions the tractor at the rear 
ope_ning of the trailer \'lith the drum bucket flush with 
the trailer floor. • 

3) If there is no strong· chemical odor, the tractor driver 
·rolls 6 drums into the tractor bucket. 

4) The tractor driver slowly raises the bucket about 
6 inches and backs away from the trailer. 

5) When the bucket is about 5 feet from the trailer, the 
tractor driver lowers the bucket to 1 foot from the ground. 

6) The tractor driver transports the drums to the raised 
pad to unload them. 

7) When the supervisor approves the drums, the tractor 
driver rolls them to a designated area. 

8) The tractor driver continues to unload the trailer 
until it is empty. 
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~~ 

I 
Laborer 

Laborers assist tractor drivers and unloaders in unloading box I , 
trailers and pumping drums. Their efforts are regularly directed 
by supervisors, unloaders or tractor drivers and they wear I 
the same PPE previously mentioned in this section. They also 
dig solids which collect in the storage tanks _and stills 
during processing. The routine procedures are as follows: I· a) The laborer rolls drums from a box trailer to the tractor 
buck~t or the raised pad at Location A. 
b) The laborer assists the unloader in.pumping drums at I,'.; 
Location A by.opening bungs on designated drums or transferring 
the charge pipe from one drum to another which is already opened .. 
c)· The laborer assists ·the unloader in charging viscous liquids~ 
from drums to the sm~ll blending tank by £Olling drums to the . 
dump box ramp or dumping their contents into the dump box~ 
d) The.laborer assists the unloader in solidifying solid materia 
in drums by draining any free liquid from solid drums. This ·I 
drained liquid is put into drums for future pumping to Location 
e) The laborer rolls empty drums to the spotted trailer. 
f) The laborer digs solids which collect in stills and stora~c I 
tanks during processing. The procedure is covered under the · . 
Hazardous Atmosphere ·Entry Program. - · 

I 
I 
·a 
I 
I 
.I 

I 
I 
I I 

I 
I 
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6.) Solids Pail Loader 

Work outline for the filling of 6 gallon pails of hazardous 
waste flammable solid material packaged and stored on pallets 
of 36 pails each. 

A. The following list of equipment and tools to be used. 

1. 
2. 

'3. 
4. 
5. 
6 . 
7 . 

8. 
9. 

Mixing Tub 
Filling Funnel 
Plunger 
Aluminum Shovels 
Brass Har.nner 
Tow Motor & Fork Extender 
Misc. Drum Opening Tools 
(Bung Wrench, Speed \vrench 
etc.) 

Drum Tilter 
Barrier Tape or Rope 

10. Cones or Stanchions 
11. PPE Personal Protective 

Equipment(Respirator 
with R-21 Cartridges 
with back up R-21 
cartridges available) 

12. Scale 
13. Lid Crimper 
14. .Air Signal Horn 
15. Eye Wash available 

B. Following list of material to be secured 

1.· Bag(s) of Slikwik 
2. 36-6 gallon pails 
3. 1-GUA Pallet 40" x 48" 

(Pallet to be four way entry) 
4. 36 Dot (Flammable Solids) and Hazardous Waste Labels 

(yellow) 
5. Black felt tip marker-
6. Chem-Fuel's Blend Log Sheet 
7. Clip board, pen and pencil 
8. Full or partial full 55 gallon drums· of hazardous 

waste solids 
9. 4 oz. sample jars 
10. Paper towels 

C. Sec4re the area around the mixing tub. (Refer to area 
layout attached) Notify the Site Health and Safety 
Officer for the purpose of inspection of the area and 
permission to proceed. 

D. Locate the equipment and materials to be handled in the 
proper locations. (Either inside or outside containment 
area) Affix the proper PPE. The drum that is to be 
dumped into mixing tub must first be checked with the 

·MX-241 for any sign of a high LEL reading. 

E. With the Fork Extender attached to the Towmotor and the 
Drum Tilter fastened to the drum, dump the contents of. 
drum into Mixing Tub. Use brass hammer and aluminum
shovel to remove all the waste material from drum . 

F. Secure the empty drum. 



... 

G. The m~x~ng tub is to be checked again with the MX-241 
to assure LEL level has not risen due to agitation of 
the material when dumping from the drum to the mixing 
tub. Size solids in the mixing tub and add Slikwik if 
necessary, to pick up any liquid that may be present. 
Take a L~ oz. sample of the solids in the mixing tub 
and record drum number on lid. 

I: 
I 
·I 

H. Place an empty 6,gallon pail under the funnel and shovel I 
the solids from the mixing tub unto the funnel until the 

I. 

pail is full. Use the plunger to compress the mixture 
but do not exceed the top 1" rolling hoop (if Slikwik 
is added to the top of the pail, this al·so must be 
compressed so as not to exceed the top rolling hoop.) 

The outside ·appearance of the pail is very important. 
Clean the pail sides with paper toweling, if necessary, 
and discard the dirty paper toweling into the next pail 
to be filled. The clean pail can now be removed from 
the secured area and placed in the designated Weigh and 
Label Area. 

I 
I 
I 

J •. Continue filling the pails until the mixing tub is empty. :.1 
All the solids that were emptied from-drum No. 1 should 

K. 

be now in 6 gallon pails and stored in the Weigh and 
Label Area. 

PPE is to remain on in the secured area during the 
filling operations. Remove and secure PPE (Protective 
suits, rubber gloves,· respirator, etc.) before moving 
to the \-leigh and Label Area. 

L. Weigh pails, crimp the lids and record pounds on the 
lid(6 gallon pails are 26 guage and are. not to exceed 
60 pounds gross). Pail lids are also to be marked with 
the.pallet letter and pail number.· This information is 
then transferred to the Chem-Fuel "S" Blend Log Sheet 
along with the generator name, manifest document number 
and hazardous waste code. 

}1. DOT #4 Flammable Solid Label and Hazardous Waste Label 
are affixed'to pail and stacked on pallet. 

N. The Site Safety· and Health Officer will. monitor the 
transferring operations and make adjustments to the PPE 
based on_his monitoring results. Each drum may require 
an upgrading or downgrading of the PPE level. 

I 
I 
I 
I 
I 
I 
I 

0. The-Pail Filler will return to step "D"- affix the required 
PPE ~md begin operations on the next drum ·to be processed.~· 

P. Shutdown and Decontamination Procedure: 
1. Scrape all the solids from the equipment used into I 

the mixi.ng tub. · 
2. Remove t:he collected solids from the mixing tub and 

depOsit them into a partially filled or empty drum 
of the same· waste code. I 

I 
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Q. 

3. Remove the PPE according to normal decontamination 
procedures. Disenfect and properly store the 
respirator. 

4. Unsecure the area and return all equipment and 
unused materials. 

Return th.e empty drums to the proper storage area. 
Return the partially or full solid drums to the proper 
storage area. 
Move partially or full pallets of pails to the designated 
storage area, .return the Chem-Fuel "S" Blend Log Sheet 
and the samples to Production Supervisor. 
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€)~ american Chemical Service, Inc. 

P.O. Box 190 • Griffith, indlel\ll 46319 
(219) 9244370 • Chicago Phone (312) 788-3400 

October 16~ 1989 

TO: All ACS Plant Personnel 

TOPIC: Annual Air Purifying Respirator Training and Fit Test 

1. Purpose: 

To familiarize plant personnel with the air filtering respirator 
with an opportunity to handle the respirator, have it fitted 
properly, test its face-piece-to-face-seal, wear it in normal air 
for a long fa~iliarity period, and to wear it in a test atmosphere. 

2. Advise the personnel to take the time to read the Air Purifying 
Respirator Training and Fit Test Program located in all of the 
Emergency Response Plan Books. At this time read and instruct 
the highlights of the program. 

3. Advise personnel the locations of the respirators: 

A.) Emergency Belts 
B.) HMIS Cabinets 
C.) Personal issued respirators 

4. Equipment: 

Respirators: 
A.) tY"illson Model 1700 - Full Face Hask 
B.) Willson Model 1200 - Half Face Mask 
C.) 3M 8500 Non-Toxic Particle Uask 

Cartridge: 
A.) t-!illson R-21 - Organic Vapors (Black) 
B.) .Willson R-25 -Bromine, Chlorine & Organic Vapors (Yellow) 
C.) Hillson P.-26 - Formaldehyde & Acid Gases (v1hite) 
D.) t;illson R-24 - Ammonia & Amine (Green) 

5. Parts and preuse inspection: 

A.) 
B.) 

c.) 

Face piece - check for cracks, holes, rips, etc, 
Filter cartridge - check that correct cartridge is being 
used and that it is attached to face piece properly. 
Exhalation valve cover - check that it is securly in place 
and free from obstructions. 



-------------

D.) Elastic head band - (4 piece) - check that it is securly 
attached to face piece, that both male and female ends 
present, securly attached and operable. Check that straps 
can be adjusted freely and properly. 

6. How to wear respirator: 

A.) Place the face piece against face with the narrow end over 
the nose and the chin in the chin cuo. 

B.) Adjust the headbands behind the head· so that the face piece 
sits snuggly and comfortable against the face. 

C.) Check that the respirator fits securly but not too tightly 
around the chin, doesn't pinch the nose, doesn't slip, and 
that it leaves enough room to move your head and to talk. 

7. Have personnel perform preuse inspection and place respirator on 
their face and adjust to the proper fit. 

B. Show Willson Respirator Fit Testing Film. 

9. Fit Testing: 

Positive and Negative. Sealing Tests: 

I 
I 
I 
I 
I 
I 
I 
I 

NEGATIVE-PRESSURE SEALING TEST A negative-air~pressure respiratorJ 
sealing test can be used on air-purifying respirators equipped wit 
tight~fitting respiratory -inlet coverings and.on atmosphere-supplyin 
respirators equipped with tight-fitting respiratory -inlet coverin, 
and breathing tubes which can be squeezed or blocked at the inlet 
to prevent the passage of air .. This test may be difficult or 
impossible to carry out on valveless respirators. The inlet open-
ingof· the respirator's canister(s), cartridge(s), or filter(s) I· 
is closed off by covering with palm of the hand(s), by replacing 
the inlet seal on a canister(s), or squeezing a breathing tube 
or blocking ~ts inlet so that it will not· allow the passage of I 
air. Then the wearer inhales gently and holds his breath for at 
least 10 seconds. If a facepiece collapses slightly and ·.no i.nwar.d 
leakage of air into the facepiece is detected, it can be reason
ably assured that the fit of the respirator to the wearer is I 
satisfactory. For respirator equipped with a mouth-piece and nose 
clamp, if leakage of air into the nose or the mouth cannot be de
tected, than it can be resonable assured that the fit of the res~ I 
pirator to the wearer is satisfactory. 

POSI~IVE-PRESSURE SEALING TEST A positive - air - pressure test 
can be used on respirators equipped with tight-fitting respiratory I 
inlet coverings which contain both inhalation and exhalation valves. 
This test may be difficult or impossible to carry out on valveless 
respirators. The exhalation valve or breathing tube, or both is . I 
closed off and then the wearer exhales gently. The fit of a res
pirator equipped with a face piece is considered to be satisfactory 
if a slight positive pressure can be built up inside the facepiece I 
without the detection of any outward leakage of air between the 
sealing surface of the facepiece and the respirator wearer's face. 

I 
I 
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The fit.of a respirator equipped with a mouthpiece and nose clamp 
.is considered satisfactory if the respirator wearer senses a 
buildup of positive pressure and is unable to detect an outward 
leakage of air through the nose and in the area between the mouth 
and the mouthpiece. For some respirators, this test method re
quires that the respirator wear~r first remove an exhalation cover 
from the respirator and then replace it after completion of the 
test. These tasks often are difficult to carry out without dis
turbing the fit of ·the respirator to the wearer. 

Qualitative Tests: 

Irritant Smoke Test: 
/ 

CAUTION: Irritant Smoke should only be handled in a well ventilated 
area. The actual Irritant Smoke Fit Test should also be performed 
in a well ventilated area. 

CAUTION: Air purifying respirators used in the conduct of these fit 
test must be equipped with high efficiency cartridges. (Willson R-21) 

CAUTION: Wear eye pro·tection when. opening tubes to protect from 
possible flying glass fragments. 

CAUTION: Instructors must be knowledgable of Health Hazards, Emergency 
and First Aid Procedures of using the irritant smoke kit as outlined 
in the MSDS contained in the kit box. 

1. The respirator to be tested shall be. equipped with high efficiency 
R-21 cartridges. 

2. The test subject shall be allowed to smell a weak concentration of 
the irritant smoke before the respirator is donned to become 
familiar with its characteristic odor. 

3. Advise the test subject that the smoke can be irritating to the 
eyes and instruct the subject to keep his/her eyes closed while 

·the test is performed. 

4. Break both ends of an irritant smoke tube containing stannic 
oxychloride. CAUTION: To protect for flying glass, wear eye 
protection. A 2" piece of 3t" metal tubing works well for this pur
pose. Attach a short length (approximately 2 inches) of tubing 
to both ends of the smoke tube. Attach one end of the smoke tube 
with rubber tubing to the outlet end of the aspirator bulb. 

5. The test conductor shall direct the stream of irritant smoke from 
the tube towards the face seal area of the test subject, beginning 
at a distance of at least 12 inches from the facepiece and grad
ually move to within one inch, moving around the whole perimeter 
of the mask. 



------ --- --

6. The test exercise shall be performed while the respirator seal 
is being challenged by the smoke. Each exercise shall be 
performed for one minute. 

Test Exercises (One Hinute Per Test) 

A. Normal Breathing 

B. ··Deep Breathing. Be certain breaths are deep and regular 

I 
I, 

I 
I 

c. Turning head from side-to-side. Be certain move~ent is 
complete. Alert the test subject not to bump the respirator I 
on his shoulders. Have the .test subject inhale when his ·head 

7. 

8. 

D. 

iscat either side. · 

Nodding head up and down. Be certain motions are complete 
and made about every second. Alert the test subject not to 
bump the respirator on his chest. Have the test subject 
inhale when his head is in the fully·up position. 

E. Talking. Talk slowly and distinctly, counting backwards from 
100. 

F. Normal Breathing. 

Each test subject p~ssing the smoke test vlithout evic!ence of a 
response shall be g1nve a sesitivity check of the smoke from the 
same tube once the respirator has been removed' to determine 
whether he/she reacts to the smoke. Failure to envoke a response 
shall void the fit test. 

The fit test shall be performed in a location with exhause vent
ilation sufficient to prevent general contamination or the testing 
area by the test agent. After each individual or group of in
dividuals are tested with the irritant smoke, the portable exhaust 
fan will be operated to clear the air. 

Amyl Acetate (Banana Oil) Test: 

NOTE: In an emergenca s·ituation, (escape), a fit-test ampule 
may not be rea ily available, then you will need to use 
either the positive and/or negative pressure test. 

1. The respirator to be tested shall be equipped with high 
efficiency R-21 cartridges. 

2. The test subject shall be allowed to smell the amyl acetate 
before the resrirator is donned to become familiar with its 
odor. 

3. The test will be conducted in a plastic chamber (suspended 
drum liner). 
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A.) Secure face piece to face with the proper cartridges after 
performing the preuse inspection. 

B.) Grush ampule between thumb and forefinger. 

C.) Place ampule approximately one to two inches from the -face
piece-to-face-seal and move the ampule in a clockv1ise direction 
from the right side of the nose, 360 degrees around the edge 
of the face piece to the starting point while inhaling deeply. 

D.) If no fragrance is detected, (bananas), a proper fit and seal 
has be obtained. 

E.) If the fragrance of bananas is detected, reposition the 
respirator on the face and/or adjust the tension of the head-
band to eliminate leaks. · 

WARNING: IF AT ANY TIME YOU CANNOT ACHIEVE A PROPER FIT OR SE.AL US!NG 
THE ABOVE OUTLINED PROCEDURE - DO NOT ENTER ANY CONTA¥.INATED 
AREAl 

10. Filter/Cartridge replacement 

A.) Filters should be replaced t-Then breathing becomes difficult. 
Generally,· filter discs should be replaced after every 
eight hours of use. 

B.) Chemical cartridges should be replaced when the wearer 
detects any taste, odor or irritation, or their senses 
indicate any abnormal condition. 

11. After use care of respirator 

A.) Carefuliy clean and disinfect every time. 

B.) Perform t_he preuse inspection and report any problems to 
your supervisor. 

C.) Store the respirator in the clean plastic bag and in an 
noncontaminated location. 

D.) Keep it ready in case you need it. 

12. Additional information 

A.) Federal regulation 29 CFR 1910.34 states that the wearing of 
beards, long sideburns, bulky/long mustaches, contact lenses, 
temple pieces for glasses, missing false teeth, and any facial 
abnormality can and will interfere with obtain~g::.an air 
tight seal and cannot be allowed on any person who is to be 
certified in the use of a respirator in a conta~inated atmos
phere. ACS has determined that they will include these rules 
in their guidelines for the wearing of respirators. 



B.) In general, you cannot wear a respirator if you: 

1.) Have breathing problems, such as asthma. (ALL 
employees have been certified by a doctor t~ear 
a respirator.) 

2.) Have a heart condition 

3:) Have claustrophobia 

4.) Are heat sensitive 

II 
I: 

1\ 
i 

I~ 

C.) In an emergency, if there is no one around to ask if you I 
should wear a respirator, play it safe: wear a respirator. \1 

v1ear only the type of respirator and cartridge you have 1 
I 

been instructed to wear by your Supervisor, Site Safety and II 
Health Officer or as outlined by the Personal Protective 1:i Equipment Selection Guide. 

D.) In any emergency DIAL 1171 ASA.P. 

13. Questions and answer period. 

14. Acknowledge your understanding of and prrticipation in training 
section by signing the signout sheet and the Respirator Fit Test 
Record. 

li 
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P.O. Box 190 • Griffith, Indian. 46319 
· 12191 924-4370 • Chicago Phone (312) 788-3400 

October 16,'1989 

Topic: Air Purifying Respirator Training and Fit Test 

A respirator is used because the concentration of a contaminant is 
high enough to cause some type of health effect. This may range 
from respiratory irritation to systemic damage or even death. The 
guide lines often used to decide the need for a respirator are the 
Threshold Limit Values. A concentration greater than the TLV re
quires respiratory protection. If the concentration is within the 
concentration used limits of an air-purifying respirator, then that 
type may be used. If it is greater, then an air supplying apparatus 
must be worn. 

Air-purifying respirators can be used only under the following 
circumstances: 

The identity and concentration of the contai!linant are knmm. 

. The oxygen content in air is at least 19.5%. 

The periodic I!lonitoring of the work area by the Site Safety 
and l.iealth Officer except in the case of an emergency. 

The respirator. asser::bly is approved for protection against the 
specific contacinant and concentration level. Check the Personal 
Protective Equipment Selection Guide. 

The type of respirator being used has been successfully fit-tested 
on the wearer. 

PHYSIOLOGICAL EFFECT OF OXYGEN DEFICIENCY 

% Oxygen (by volume) 
At Sea.Level 

21 

16-12 

Effects 

Nothing abnorr::al 

Loss of peripheral vision, increased 
breathing volume, accelerated heartbeat, 
impaired attention and thinking, impaired 
coordination. 



% Oxygen (by volume) 
At Sea Level Effects 

12-10 

io-6 

<6 

Very faulty judgment, very poor muscular 
coordination, muscular exertion causes 
fatigue that may cause permanent heart 
damage, intermittant respiration. 

Nausea, vomiting, inability to perform 
vigorous movement, or loss of all move
ment, unconsciousness, followed by death. 

Spasmatic breathing, convulsive movements, 
death in minutes. -. 

Section b 1-11 of OSHA 29 CFR 1910,134 as well as ANSI Z88.2-1980, 
requires a ... Minimal Acceptable Program .. to ensure sound-respiratory 
protection practives. The ·balance of the regulations discusses 
specific requirements for respiratory use. ~The Minimal, Acceptable 
Program is quoted from 29 CFR 1910.134 as follows: 

1. 1-lritten standard operating procedures governing the selection 
and use of respirators shall be established. 

2. Respirators shall be selected on the basis of hazards to 
which the worker is exposed. (ACS Personnel Protective 
Equipment Selection Guide July 1989. .A copy is enclosed in 
all the Emergency Response Plan Books.) 

3. The user shall be instructed and trained in the proper use 
of respirators and their limitations. 

4. ~lhere practicable, the respirators should be assigned to 
individual workers for their exclusive use if. an individual 
is expected to wear a respirator as part of the job descrip
tion . 

. 
5. Respirators shall be regularly cleaned and disinfected. Those 

issued for the exclusive use of one worker should be cleaned 
after each day's use, or more often if necessary. Those 

6. 

7. 

8. 

used by more than one worker shall be thoroughly cleaned and 
disinfected after each use. 

Respirator shall be stored in a convenient, clean, and 
sanitary location in the approved and issued orange bag. 

Respirators used routinely shall be inspected during cleaning. 
Worn ordeteriorated parts shall be replaced. Respirators 
for emergency use, such as self-contained devices,· shall be 
thoroughly inspected at least once a month and after each 
use. Problems--contact the Site Safety and Health Officer. 

Appropriate surveillance of work area conditions and degree 
of employee exposure or stress shall be maintained. This 
is the responsibility of the Site Safety and Health Officer. 
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9. There shall be regular inspection and evaluation by the 
Site Safety and Health Officer to determine the continued 
effectiveness of the program. 

10. Persons will not be assigned to tasks requ1r1ng use of 
respirators unless it has been determined that they are 
physically able to perform the work and use the equipment. 
A physician shall determine what health and physical con
ditions are pertinent. The respirator user's medical 
status will be reviewed annually. 

Types of Air Purifying Devices 

Basically, respiratory hazards can be broken down into two classes: 
particulates and vapors}gases. Particulates are filtered by 
mechanical means, while vapors and gases· are removed by sorbents 
that react chemically with them. Respirators, using a combination 
of mechanical filter and chemical sorbent, will effectively·remove 
both hazards. 

Particulate-Removing Filters 

Particultes can· occur as dusts, fumes, or mists. The particle size 
can range from macroscopic to microscopic, and their toxicological 
effects can be severe or innocuous. The hazard posed by a particulate 
can be det~rmined by its TLV. A nuisance particulate will have a TLV 
of 10 mg/m . Check Emergency Response Plan Books for TLV values 
for substances being used. 

Vapor-or Gas Removing Cartridges 

Sorbents are oanufactured to remove a specific chemical or group of 
chemicals. In contrast, particulate-removing filters remove partic
ulates regardless of their composition. Sorbents are available to 
remove specific o~ganic vapors, acid gases, and ammonia, among others. 
Each sorbent has a maximum concentration use limit· for that specific 
contaminant. Once a sorbent has been filled up with the contaminant, 
it will "break through"--that is, it will allow the ·full ambient 
concentration of the contaminant to enter the face piece. Again, in 
contract, particulate removing filters become more efficient (but 
harder to breath through) as they fill up. There is no break-through. 

Chemical sorbents also vary in their ability to remove contaminants 
(Table 1). For example, vinyl chloride takes only 3.8 minutes to 
reach a 1% break-through -- that is, for 1% of the ambient concen
tration to enter the face piece. In comparison, it takes 107 minutes 
for chlorobenzene to reach 1% break-through. Thus, to reach 1% 
break-through. Thus, chlorobenzene is removed much more efficiently 
than vinyl chloride. Cartridge efficiencies (Table 1) should also be 
considered when selecting air-purifying respirators. 

Chemical sorbent cartridges have an expiration date. They may be used 
up to that date as long as they were not opened previously. Once 
opened, they begin to sorb humidity and air contaminants, whether or not 
they are in use, and their efficiency and service life decrease. A 
cartridge should be discarded after it is used. This is the reason 
that respirators with cartridges attached must be stored in a sealed 
plastic bag. · 



I\ 
Limits of Cartridges 

Cartridges used to clean breathing air do not remove the contaminant li 
efficiently forever. Eventually, they will no longer filter or sorb 
the contaminants. The higher the concentration, the faster the cart-~: 
ridge is used up. To avoid quick wearing out and afford longer ! 

service, cartridges are assigned a maximum use concentration above · 
which they should not be used. l;i 

! IDLH 

An air-purifying respirator can be worn in atmospheres up to the If: 
concentration limits placed on its cartridge. This holds as long as 
the maximum use concentration is not immediately dangerous to life or 
health (IDLH) ,~ that is, one that causes irreversible damage to life I, 
or health within 30 minutes by toxic action. An atmosphere which is ! 
within the flammable or explosive limits of the contaminant is also · 
considered IDLH. If the concentration is.at an IDLH level and still 

1 within the.use l~mits approved for the cartridge, that respirator : 
cannot be worn. Only an approved positive pressure self-contained · 
breathing apparatus is allowed. 

I! 
I 

Service ... l!.Lfe 

Each sorbent has a finite capacity for removing contaminants and r,rhen 
.this limit is reached the cartridge is· said· to be saturated. At I i 
this point the cleaning·element will allow the contaminant to pass ' 
through and enter the facepiece. The length-of t~e a cartridge will 
effectively sorb the contaminant is known.as the service life of the I 
element. Service life of a type of cartridge is dependent on several !! 
factors: the breathing rate of the wearer; contaminant concentration; 

· and sorpti~n efficiency. 

Breathing Rate I 
If the breathin' rate of the user is rapid~ the flow rate of the I 
contaminated air drawn through the cartridge .is greater than it is at 
a moderate or slow respiration rate. A higher fl.ow rate brings a 
larger amount of_contaminant in contact with the sorbent in a given 

1 period of time which, in turn, increases the rate of sorbent saturati 
and shortens service life. 

Contaminant Concentration 

The expected service life of an organic vapor cartridge decreases 
as ambient contaminant concentration increases. As concentration 
goes up,· the mass flow rate increases bringing more contaminant in· 
contact with the sorbent.in given period.of time. For example, at 
any constant breathing rate, ten times as much contaminant contacts 
the element when the concentration is 500 ppm compared to 50 ppm. 

Cartridge Efficiency 

I 
I 
I 

Chemical sorbents vary in their ability to.remove contaminants from I 
air. Table 1 compares the efficiency of organic vapor cartridges for 
a number of solvents by recording the amount of time until a 1% break-~ ' 

I 
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through concentration was measured in the cartridge-filtered air. 
The initial test concentration is 1000 ppm of solvent vapor; the 
breakthrough concentration is 10 ppm. From the table it can be seen 
that it takes 107 minutes for chlorobenzene to reach a 1% breakthrough, 
while it only takes 3. 8 minutes for vinyl chloride. The sorben t 
(activated carbon) in the organic vapor cartridge is much better for 
removing chlorobenzene than vinyl chloride under the test conditions. 
Cartridge efficiencies need to be considered when selecting and using 
respirators. 

Warning Properties 

A warning property is a sign that a cartridge or canister in use is 
beginning to lose its effectiveness. A warning property can be de
tected as an odor, taste, or irritation. · At ·the· f·i·r·st ·such signal, 
the old cartridge or canister must be exchan~ed for a fre·sh one. 
Without a warning property, respirator effic1ency may drop without 
the knowledge of the wearer, ultimately causing a health hazard. 

Most substances have warning properties at some concentration. A 
warning property detected only at dangerous levels -- that is, greater 
than TLV -- is not considered adequate. An odor, taste, or irritation 
detected at extremely low concentrations is also not adequate because 
the warning is being given all the time or long before the filter 
begins to lose its effectiveness. In this case, the wearer would 
never realize when the filter actually becomes ineffective. See 
Table 2. . 

Resiprator Cleaning 

Once a respirator has been used, it must be cleaned. All detachable 
parts, such as straps, valves, and gaskets, are removed and cleaned 
separately. Cartridges cannot be cleane-d. They can be used again 
if their service life hasnot been exhausted. The face piece and other 
parts can be washed separately in sanitizer solution made by the manu
facturer of the·respirator. The parts should go through two water 

· rinses and left to air dry. l.Jhen dry, the parts are assembled and the 
respirator is put in a clean sealable plastic bag, in the orange bag, 
and stored where it will be protected from conditions that could alter 
t_he shape of the mask, hieh temperatures, or very dusty environments. 

Donning and Fit-Testing 

The OSHA regulations, in 29 CFR 1910.134 (e)(S)(i) state: "Every 
respirator wearer shall receive fitting instruction, including demon
strations and practice, in how the respirator should be worn, how . 
to adjust it, and how to determine if it fits properly. Respirators 
shall not be worn when conditions prevent a good face seal. Such 
conditions may be a growth of a beard, sideburns, a skull cap, that 
projects uncle~ the face piece, or temple pieces on glasses. Also, 
the absence of one or both dentures can seriously affect the fit of 
a face piece. The worker's dilligence in observing these factors 
shall be evaluated by periodic check. To assure proper protection, 
the face piece fit shall be checked by the wearer each time he puts 
on the respirator. This may be done by fitting instructions." 



ll 
1. Fitting 

. Place the respirator over the face and draw the straps securely.ll 
The mask should not be so tight as the cause discomfort or a 
headache. Secure ·bottol!l straps first. I• 

2. Pressure Testing 
i: 

Once the respirator :is on, make two pressure tests: 

. Negative pressure test: 

Close off cartridge inlet with the palm of the hand. 

Gently inhale so the face piece collapes against the 
face for about·lo seconds. 

Determin~· by an inward rushing of air if the negative 
pressure. within the· face piece is maintained· over the 
10 seconds . 

. Positive pressure test: 

-- Close.off.exhalation valve with the palm of the hand. 
(Valve cover may have to be removed.)· 

Gently ·exhale into the·face piece sQ a slight positive 
pressure builds:. 

-- Note if the positive pressure can be built. If it 
cannot, air is leaking out. 

Qualitive Fit-Test 

Perform a qualitative fit-test with isoamyl acetate (banana-like 
before using a respirator under hazardous conditions. 

Protection Factors (PF) 

If a respirator passes the qualitative test, it can be worn in 
concentrations determined by the assigned Protection Factor (PF) . 
The maximum concentration is calculated by multiplying the TLV of 
the contaminant by its PF. .PFs for cartridge respirators are: 

• Half-face mask, lOX . 
. Rull-face mask, lOOX 

Ex~le: protection(ppm) - PF x TLV 

TLV ... 10 
PF ~ 10 . 
• 10 x·lO 
• 100 ppm 

Thus, for substance x with a TLV of 10, the half-mask respirntor 
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provides protection up to concentration of 100 ppl!l of the substance. 
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TAStE 1 

EFFE.CT OF SO.LVENT VAPOR ON RESPIRATOR CARTR lOGE EFFICIENCY 1 

~ . . ' 
.. 

I. 
Solvent 

Time to. Reach U Breakthrough ( 1,0 ppm) 
Mf nutes ( 2) 

y a c · . 66 
· ~!!:fropaf1o.J. .. .,~ .. -· _,. . :; · 70 

ec;Butano 1 :\.e~ •8Ml'-"~'l'A~l ·r,,?·.?.['7.:.£:"'· 96·~· ....... ...... .., .• -~~,.~" .. ·"-'•ll""!'!'A·~·~~,... .... , ~wl~liQ.ftr \ · ~ 
2~~~anol ,t.~,!'-~11./Y~;;_df.~'!~~)f!~''if¥ffk .. :·::·· ··-·.,;.115< 

-.')etnoxyethano 1 · · ·. 116 · 
Isoamyl alcohol · 97 

· 4-Methyl-2-pentanol 75 · · 
. 2-Ethoxyethano 1 · · . · ~- 77 · 
· Amyl alcohol · · 102 

· ...... _ .. · ·; 

. .. 

' ... : 

·. ·.···.: 

·2-Ethyl-1-butanol· '. . 76.5 . 
. ... ·.,· ··: · .... ' .·· ..... 

·.· .. .··: .. 3 ... · .. i.'· ·/ . 
Kon.ochlorides . · .. · .: .· · .: . . . · . 
· :: ·. · fii.~-"-;;,~atr~r.~:ae~c~s:n.tvieiii'fat"Ui~£~'v.o!Os1f · 

. .. · · · V1ny1 1.~lor1~e·-"f~ .w..-·~·-t:........ · · .•... , ..... ~-r~3 a·· ' 

'· 

·: · Ethyl chloride · · · s: 6 
A tlyT ·ch 1 ori de· ; 31 
1-ChlQropropane 1 2S · 

. l.Cii 1 o.robutane: . . . 72 

.· C~Jp..r..'2~.Y.il.qP.~ntane. · • · ... ~ .• ..,. 78, 
(Cl)l-c:lh9.r.l .. ~Q~h-.. ~:~~~~~lo~.t~~~fft;~.0777;i. 

oro exane. .. · .. 
· o.:.Chlorotoluene 102 · 

1-Chloi-oheptane · .. :;-: 82 
J~(Chloromethyl heptane) 63 . . . . 
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· TABLE 1 (Cont 'd) I . 

Solvent 
Time to Reach 1 ~ Breakthrough. (l<(~p.~) 

Minutes 

I :1 

I 
I 

Dic:hlorides. ~ 

. Tat 

Di ch l.oromethane . 
·trans-1,2-.01 ch 1 oroethylene 
1,1-Dichloroethane 
cis -1,2-01 ch 1 oroethy 1 ene 
1,2-0ichloroetharie : · 
1,2-0ichloropropane 
1,4-Dichlorobutane 
o-Dichlorobenzene 

·'· . .'·.· . ·., 

Acetates 3 · .· . •:·. 
· ·. M:ethyl ··acetate. 

,:· -Vi nvl ·aceta ·' 
.. · rEth~J'facet'' .. ~x:s® ~-: 
· tsopropr·e''n~IAY•:_.;:..~_ .. · ~.r;.":";:. 
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SUBJECT: 

PURPOSE:. 

Outline: 

----------

AMERICAN CHEMICAL SERVICE 

HAZARDOUS ATMOSPHERE ENTRY PROGRAM 
Revised: Dec 19aa 

I 
I 
I 

A written procedure covering the safe use of artificial 
breathing devices in toxic or oxygen-deficiant atmospheres. 

To instruct the employees in the proper methods of enterin~ 
hazardous atmospheres for scheduled maintenance or rescue 

I purposes. 

A.) 

B • ) 

Description of Equipment 

1.) 
2. ) 
3. ) 
4. ) 
5. ) 
6. ) 
7. ) 

3M Hose Mask (White Cap) 
MSA Air Mask (SCBA) 
Lifeair 5 or 10 minute Escape 
ARAP w/Escape 
Suit Alert Model 952 
Chemrel Haz Mat suit C-106 
Harness 

Equipment inspection prior to use. 

I 
Breathing Systell 

I 
C.) Proaedure for entering a hazardous atmosphere I 

1.) Scheduled Maintenance 
2.) Rescue 

D.) Equipment inspection after use. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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There are two types of fit-tests: quantitative and qualitative. The quan
titative test is an analytical determination of the concentration of a test 
agent inside the facepiece compared to that outside the mask. This concen
tration ratio is called the Protection Factor (PF) and is a measure of the 
relative protection offered by a respirator. For example, if the ambient 
concentration of the test agent is 1000 ppm, this respirator gives the 
tested individual a PF of 100. So: 

Concentration outside mask 
PF = ----------------------------

Concentration inside mask 

Because quantitative tests are expensive and tedious, qualitative tests are 
most often performed to check respirator fit. A qualitative fit-test is 
not an analytical measurement. It is a subjective test where an irritant 
or aroma is used to determine if there is a good facepiece-to-face seal. 
If the test subject does not respond (by smelling, tasting, coughing, etc.) 
to the test agent, he/she can wear the tested respirator with a PF assigned 
for that type of mask. Table 2 lists several types of respirators and 
their PF's. 

A Protection Factor is used to d~termine the Maximum Use Limit (HUL) of a 
successfully fit-tested respirator. The MUL is the highest concentration, 
not exceeding IDLH concentration, of a specific contaminant in which a 
respirator can be worn: 

MUL =PF x TLV 

For example, if a contaminant has a TLV-TWA of 10 ppm, then the MUL for any 
half-mask respirator is 100 ppm; the MUL for a full facepiece APR or demand 
SCBA is 1000 ppm. If the ambient concentration is greater than 1000 ppm, 
then a pressure demand SCBA is required. 

Table 2 

Selected Respirator Protection Factors* 

Type o~ Respirator 

Air-purifying 
quarter-mask 
half-mask 

Air-line 
quarter-mask 
half-mask 

Hose mask 
full facepiece 

SCBA, demand 
quarter-mask 
half-mask 

_,:;,Air-purifying 
full facepiece 

Air-line, demand 
full facepiece 

SCBA, demand 
full facepiece 

Air-line, pressure-demand, 
with escape provision 

full facepiece (no test 
SCBA, pressure-demand or 
positive pressure 

full facepiece (no test 

required) 

required) 

PF (Qualitative 

10 
10 

10 
10 

10 

10 
10 

100 

100 

100 

10,000+ 

10,000+ 

Test) 

I I 
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A.) Description of Equipment: 

1.) 3M Hose Mask (White Cap): 

a.) Helmet 3M Whitecap Model 5005AA or Disposable 
Hood W-5220-6 and Collar Assembly W-2812 

b.) Breathing Tube W-5114 

c.) Air Regulating Valve Assembly W-2907 

d.) High Pressure Hdse 50' 

e.) F & P Series 10A3500 Flowmeter 

f.) Pressure Regulator w/hose D4X40 R-205 

g.) 2-K Size 229 cu. ft. Breathing Air Cylinders 

2.) MSA Air Mask (SCBA): 

a.) Mask Assembly BM-13D-17 

b.) Breathing Tube #449267 

c.) Regulator Assembly w/high pressure hose Model 401 

d.) Air Tank 45 cu. ft. @ 2216PSIG 

e.) Emergency Horn 

3.) Life Air 5 and 10 minute Escape Breathing System 

a. ) Adjustable Hood 

b.) Breathing Tube 

c. ) Regulator 

d. ) Air Tank 

e.) Carrying Pouch w/Shoulder Strap 

4.) ARAP w/Escape (Airline Respirator Apparatus): 

a.) Full Facepiece 

b.) Demand Valve 

c.) Air Supply Hose (up to 300 feet) ........ ~ 

d.) Emergency Egress Unit 



5.) Suit Alert Model 952 

6.) Chemrel Haz Mat Suit C-106 

7.) Harness-Nylon chest harness with 25 ft. ~" nylon 
rope Model 5409N 

I 
I 
I 
I 
I, 
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Operating and 
Maintenance Instructions 
Product Part Number 78·8007-5158-4 

3M Brand 
. Whitecap® 

Helmet 
W-5005 

34-7003-9496-7 
2184 
Whitecap"' Is a registered trademark of 3M 

Occupational Health and 
Safety Products/3M 
230·8 3M Center 
St. Paul, MN 55144 

Utho In U.S.A. 

3IVI 



Figure 4·1. 
Whitecap® Helmet Connected to 

· Air Supply Component 

Figure 4·2. 
Whitecap•·• Helmet Connected to 
3M Brand Powered Air Purifier 
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::?,~:;c::~~ a~~:e:.~~r::!t~ :!-:'~!':~t:,=::; "YC'ONMu.hu..t~.=~:~~~ ~u~~':J:.~~~~ ~ 
r;.- eourc.......uhar a cylinder or a remotely located breathable elr latlon In the uniL · · · · ' · · • 
:, pump. Uaa with ho- aupplled with ~e unlla In order 10 relaln All air supplied must conform to Grede 0 of Comprelled Gu , .. 
> . .- approm COdal. Svatama ua available 1n two alyiH ol air aupply. AIIOclallon Commodity apeclllcatlon lor Air 07.1 ANSI ZB8.1 or a; 
j· · PRUSURI DEMAHD-Adcllllonal air flow Ia provided only u plant compreiNd air tyatem that complln with OSHA regulation , 

the uaar braalha8. The tyatem malnlalna • alight poslll ... preuura 29CFR 1910.134 (d). Selecllon of breathlno apparatua depends on ·. · 
lnalcle the ~ during lnhalallon and providft low raalatance expected length of lime the apparatus will be uled and llexlblllty ; 
10 unalallon. l'hoaa .,.- require leu air than conalanl now needed 10 mMI varying appllcallona within ~r workplaca. . . · 

* 
MSA _ ~ \2. ~~~ (.S.C. WI'\) . . . 

SeU-.C::ontained PressU&"e Demand Breathing Apparatus ·· · 
Ughtwalght ·apparatus allowa -rkera lo enlar within preuure range ol 85-90 palg al IniaL -

and axil. 1 dlngaroua area uain9 cylinder •" . . , . Both unlla h.ve a 45 cub Ia fool air aloraga cyttn-
Both unlla Include laceplace with headbendl. II•·. :· dar wllh Nallonel lnalllule ol Occupational Safely 

halation valva. braathingtube and preuure demand · and Health (NIOSH) rated aerYica lila ol30 mlnulaL 
regulllor thll malaralirlo breathing lubl. Apparalul The unlla ere epprowed· by the. Mini .Safety and . 
aiiO hu h!Qh praaaura air auppty hoee. audible low- Heelth Admlnlelrellon (MIHAl. under' ·aubpart H, :· 
preuure 111tm, air cylindlt end body harneu. ·. JOCFR, Pari 11 lor a 30 mlnuta aerwlce life. · · 

Dull pur- unll includll preuure f89UIItor end No. 5HIT55 meet• requliemenle ol Nellonll Fire 
hookup lor uaa with up 10 300 IL ol air llne ... lllowa Prolacllon Allocllllan· (NFPA) atandard 1m and 
work for an 1111nded period ol lime. Air mull be · American Nallonel Slandanralnalilule (ANSI) Zl1.1, 

· · Complete Replecaatant 
NIOSH Unll . Cylinder 

Ducrlpllon Approwal No. NET EACH No. NET I!ACH 
Saii.Conlained Breathing Appuatue ............................ TC·t3F·t38 ... 5511T55 ... S1441.41 5581T13 ..... $332.71 
Dual Purpoae Saii.COnllinld Brealhlng Apparetua .... TC·13F•154 ... 5511T75 ... 1931.41 5581T71 ..... · 441.10 
25-fl. Neoprene Hoaa w1th Female W·18NF Filling.... . .-..... -- 5511T71 ..... 15.33 

Constant Flow Respirators Full 
Thue reaplratora ere dulgned lor uee In Full Faceplec-Wide angle, shock resislanl lena plus Facaptaca 

any atmoapllere not lmmedlalely dangeroua adjustable headbands with quick-release buckles. 
to ilia or health, end from which wearer can Hell Faceplac-Body is aluminum wilh an under-chin 
aacape wllhout eld or maek. lace cushion and lwo headbands. 

Reaplralotl mull be used wilh an external Ho11 Air NIOSH 
aupply ol clean, reapitlbla, compreued air at Lgth. Supply* Approwal No. NET I!ACH 
minimum psi anown in lhl laDle. FULL FACI!PIECI! 
. The comprauor ulld to aupplyair mual be 25-fL; ............ &-a p&i ....... TC.I9C-a2 .. --5571T11 ..... S211.11 
capable ol delivering a minimum ol4 elm 10 1 SO.fL.. ........... &-8 pai ....... TC·t9C-B2 - .. 5571T1Z-... 2111.55' 
aupptled llr reaplrator. HALF FACEPIECE 

Feceplecaa aralurniahed wllh corrugated i,. 25-11 ........ _,_6-9 pai ....... TC·l!IC-95 ....... 5414T11 ..... 1411.10 
Ill ~~~. waill belL end quick-connect coupler SO. II ... :: ......... 6-9 psi ....... TC·19C-95 --· 5414T1 2..... 111.00 
wllh ~· air 11011. . * Mull be ullld lor Nallonallnalltule ol Occupational Ball- . 

.Hall 
Fecepleoe 

~~&";A) 'f"3: al- Ia 100 II. ty and Health (NIOSHI approval. · 

~ · A ~resalar'i~~fi Respirator PressU&"e Demcmd Respirator . ·\ 
T •· with Escsape Cylinder The respirator Ia connected to a ra-• ~· 

air aupply thai prowlclea llr now •• you - -
Reaplralor II equl!lped with • email •lr · \ ti:\ breelhe...allowa 1111nded -rk witiiiA an ~ 

cylinder lor eacape bi caae air line le de· '\ " llcl h d ' 
.....,ecL.compact dea"'n Dla through l"'hl 1 ·.~.·.·. ·I oxygen de ani area end w era angepo , -., 
-• .., .., \ OUI COncentrallona ol IOIIC peal IIMI -
areaL Unll prowldn reaplralory prot11c110n . ,

1
. 1• • .',;;,_,. _

1 
__ •. , , ·, pora are preaanL Rnplrator may be usac1 _ 

In llmOipll~ra~ thai ua lrnmecllalaly dan- ' ~ · ·th 1 1 -•· 

P.
eroua lo lila end health IUCh u oil drill- .'!f • ,:.. .. "' . WI an n-p ant compreuecl ... ayatam. 1 

cascade l'fllem and a alngll cyllndar. 
ng and manulacturlng and handling -~ ) Preuure regulator and llhllallon ¥iaiVi • · 

cenaln chemicaiL Air llna inial prauure Ia :·.• \\ \ malnllln positivi preuura 1na1c1a milk to 
IIWS palg. Manually operated, 1111-con- I Ike o1 I ed ll I mull. Sill I 
~ c;'~':,"~ .:=m! l:i.:!:f: ' 1 ~=!_~ap r.'w:tu~.':~':.!. ~::.are nota=wedae;:'= 
utu. but may be 1111 during exerllon. In envlronmenta that are lmmec:llately ~ 10 1111 and hllllh. 

Approwed by Nallonal lnalllule lor Oc· HEPA egress IIIIer allowa _,. IO - from a particullll 
oupallonal BaiiiJ and Health (NIOBH) contemlnatlld UN II air aupply lalnlarruplld. Reaplrator requlrae 75 
end Mine Bllely and H .. llh Admlnlelra• Psi minimum and 125 lllllllmum. Maximum hollllngth Ia 150 IL 
lion (MIHAl appronl TC.13F·143. Dllcripllon . NIOSH "-Dwal No. NET I!ACH 

faceplec:l .............................. ___ TC.IIC412 ·-.511251'4 _,$311.54 
DeiOrlpllon No. NET I!ACH Faceplecl will> HEPA Egreu ...... TC-21c-383 _ .. ,51125TI .. ,_ 371.12 
Complell Appuatualn Caae ................................ 54545T17 ... 1781.17 25-11. Supply Hoaa Auembly...... .. .. 55IZITI1... 53.12 
Repllclmlnt Cylinder ... _ ..................... _ .. __ , .. 54545T11 ... 255.25 SO.IL Supply Hou Asaambly ...... .. .. 51125TIZ ... 17.11 
25-fL Air Supply HoM ......... - ................... - ........... 5511T71 ..... 15.33 Rapllclmenl HEPA Flltera (1Wbox). No. 55125T7. NET/BOX 140.11 

~ HP Electric Breathable .Air Pumps . :/ 

~ ··~~ .~~~~ ~:. 
Uae theee pu111pa lor tha auppllad elr relplraiOre whloh require a 

low pra11ure Inlet ol OIIJIIID with air line ho111 aolcl above. 0111111 
pumpa trod._ no carllon monoxlcle, oil vapor end mlaL 

Pumpa del-air 10 one or two -uta end can be uledlo aupply 
lull hood end half. and fuii-IKeplaca raeplretorL They are compact 
and portable lor apraylng, lendblllllng and grlncltno operallona. 

All rnodlll era approwed 11 pr~~aura rangn 11 or below t5 patg. 
Thl'f do not require air line carbOn monolkll monilora and high 
temperatura allrmL Mocllll ua IVIIIIabla lor general pu._ uaa In 
ldcllllon to hazardoua duty operaliona. 

Suppllea No. ol Reaplratore Malllllum 
Full Hall or Full Supply 

HP Hood Feceplaca Preaaure No. Nln' I!ACH 
ELI!CTRic-111 VAC 
~ .......... t ... - ........ -.1·2 ...... - ... --11 PII---.51125TII ... SI4LS3 

,.,., ........ .2 ......... - ...... 3 - .. -.--.t5 pai .. - .. 51125TI7-Ul1.11 
11, ........ .2.-.................. 3 .................... 15 PII-... .SHZSTH• 15H.OO 
COMPRESSED AIR-llll PSI Supply 
',, ........ .2 ............ - .... -.3 ......... --.--15 pal.. .. _ .. .sn2mte 111z.ea 
• May be uled In huardoua duly operlllonl. 



We};}i#) Emerg~ncy Escape 
Breathmg Apparatus 

When toxic gas or smoke makes breathing 
impossible, every second 'counts In helping 
your workers safely escape. All three North 
escape units help workers quickly and safely 
exit. Each features detachable polyurethane 
hood that slips on easily around neck for a 
secure fit and excellent visibility. Easy-to-use 
on/off valve with gauge Immediately begins air 
flow and allows quick cylinder Inspection. 
High visibility carrying bag with strap Ia 
Instantly located In smokey environments. 
T"""1h molded case keeps unit protected and 

·tO·USe. 

Description Each 
E-9617 5 Minute/Moderate Exertion 239.50 
£·9618 10 Minute/longer Escape Route 289.20 
E-9619 5 MlnuteJHigh Exertion 284.10 

~---RESPIRATORS II 
. ·siJII\fi\U.\111® 

30/60 Minute Pressure 
Demand Air Mask 
Positive pressure, 4500 psi air mask changes 
from a 30. minute to 60 minute unit simply by 

. switching cylinders. Molded silicone faceplece 
seals comfortably to the face and won't stiffen 

. In cold or soften In heat. Speaking diaphragm 
. allows clear communications. Eaay-on back 

pack harneas securely holds lightweight aluminum-wrapped composite 
cylinders. Fully charged, the 30 and 60 minute unite weigh 23- and 
34-pounds, respectively. Includes low air warning and breakaway "0" 
rtnga for fast emergency releaaa.NIOSHIMSHA approved. Training VIdeo 
Included with purchase. · · · 
No. . Type Each 

I 
I 
I: 
I 

E-4293 · 60 Minute 
E-4278 30 Minute 
E-4295 60 Minute Spare Cylinder 
E-4278-2 30 Minute Spare Cylinder 

2101.45 I 
1754.00 

748.50 
478.50 

S/10 Minute Emergency 
Escape Units 
Provides complete respiratory protection for 
escape from toxic atmospheres containing 
smoke, gases, mists or dusts, as well as 
oxygen deficient atmospheres. Aluminized 
hood can be easily donned and quickly adjust· 
ed for a proper fit, even If eyeglasses are wom. 
Lens allows wide visibility and Is specially 
treated to eliminate fogging. Five minute unit 
has 8 tt? of air at 2216 pslg. Ten minute unit has 
12 ft? of air at 3000 palg. Optional adapter 
allows cylinders to be refilled at local dive 
shops. Harness assembly Is made of 11h" 
nylon straps that can be wom around the neck, 
chest, shoulder or waist. Includes wall mount· 
able storage case. NIOSH/MSHA approval 
No. TC-13F·179 (5 min.); TC.13F·178 (10 min.). 
No. Description Wt. (Lbs.) Each 
E~751 5 Minute Unit w/case 6 320.50 
E-5900 10 Minute Unit w/case 4Yr 418.95 
E-5901 Refill Hose Adapter 126.90 

15 Minute Entry/ 
Supplied Air SCBA 
UFEAIRTU 1500 supplies an average 15-18 
minutes of rasplrable air, one-third more than 
most other entry SCBAa. For maximum 
mobility In confined places, the 11500 eliminates 
the stationary back pack and puts the air supply 
on the left hlp. Simply adjust to the front or 
back aide for tight maneuvering. Full face four 
point suspension facemask Includes two 
adjustment straps for a secure, comfortable fll 
Low profile unit weighs only 12 pounds fully 
charged and goes on and comas off easily In 
seconds. Features supplied air capability (3' 
supplied air hook-up Is standard), a 2nd stage 
mask mounted regulator and automatic air 
shut-off. MSHA/NJOSH approved. 
E·7935 ........................... 938.50 

1-800-356-0783 •t·':ttillaiJ 173 
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HAZ-MAT SUIT GAS DETECTOR 

SuitAierlm PATENT APPLIED FOR 

CHEM-TEx\ 
..... -, .. ~ 

... --~-· .... · 

-·-·-- -·-- ···-------- . SAFE ALA '· 

.. SUIT. ALERT 
. · .. 

, MODEL:,952.~ 
.t... -. 

Chem-Tex Mode/952 
Suit Alert• and versatile 
carrying pouch. 

Protective Clothing 
Vapor/Gas Alarm 

The primary use of the Chem-Tex 
Suit Alert .. Is as a Haz-Mat Suit 
Gas Detector. Designed to be 
worn under safety clothing, the 
Model #952 Suit Alert .. will detect 
over 100 toxic/combustible vapors 
and gases generally encountered 
in Haz-Mat situations. If gases 
penetrate the protective suit, the 
instrument will go into Gas Alarm. 
The alarm is signified by both a 
high audible pulsing buzzer and 
visually with a red alarm light 
which glows red when activated. 
The alarms alert the user to take 
immediate corrective action. The 
Suit Alert .. detection ability can 
save valuable time In critical 
situations. 

The self-contained unit 
weighs only 12 ounces and is 
constructed of a durable, high 
Impact plastic. Power is supplied 
by a 9V lithium battery, and 
has a low battery alarm. 
The Sensor Is a solid state 
MOS that-samples by 
continuous diffusion. 
Sensor life Is 34 years. 

The Suit Alert• Is Intrinsically 
safe for explosive atmospheres. 
A versatile carrying pouch 
enables the instrument to be 
wom under safety clothing on 
a belt, attached to straps of 
SCBA or attached to the inside 
of the garments. The unit may 
be used with Type I (Level A) or 
Type II (Level B) protective 
clothing. 

~ 

Decontamination 
The Suit Alert• works well in 
DE-CON appllcaUons. It detects 
residuals of hazardous materials 
remaining on the outside of 
protective garments not properly 
removed In cleaning and decon 
procedures. 

The protective garment speclallsts 
"""' . 

CHEM-TEX 
CORPORATION 

550 West Ingham Ave. 
P.O. Box 5878 

li"enton, NJ 08638 
609-392-6770 
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Applications 
The personal, compact size of the 
Suit Alert .. and the versatility of the 
carrying pouch enables the unit to 
be worn In a variety of situations: 

I 
Proper training with the Suit Ale~ 
will help you determine how to w 
the unit properly . 

11 On a belt or the belt webbing of Early detection J 
a SCBA. 

In many emergency situations th 
11 In pouch around the neck in the extent of the hazardous gases are 

breathing area. not known. The Suit Alert,. Is excel,t 
• Attached to adjustment straps for helping to determine what typ 

of SCBA. of garment should be worn. If wo 
11 Attached to the fabric of the suit under Tyvek or TYpe II (Level B) 

using self adhesive velcro provided clothing It will alarm If small I 
with pouch. concentrations of vapors or gase 
· . ' .. ,, should penetrate the fabric. This 

- II A carrying pocket In breathing area.:_ .. - would Indicate that a different type of 
·· can be built Into total encapsulaied 

1 (Level A) suits when manufactured . clothing should ~-~· ~rn •. (Butyl, \ . 
by Chern-Tex. -

Specifications · I 
Housing: High Impact plastic 

Dimensions: 4%" H x 11/,1" W x 15/,1" D . -I Weight: 12 ounces 

Controls: ·. On-off slide switch (external) 
Sensitivity adjustment (Internal) 

I Audible Alarm: . ,- _ , Pulsing (gas alarm) 97 DB-A 
Steady (low battery)· 

Visual Indicators: Safe (green LED) 
. Alarm (red LED) · 

Power Source: ···· •·· · 9V lithium battery I 
Battery Life: , · lWo to three hours continuous . 

I Sampling Method: Continuous diffusion 

Detector Type: Solid state MOS 

The Model 952 Suit Alert• Is Intrinsically safe. 

Will detect over 100 toxic 
combustible vapors & gases. 
A PARTIAL USTING OF GASES AND VAPORS DETECTED BY -sUIT ALERr 

I 
I 

I Acetone 1 Ethylene I Methyl Ether 
1 Ace,;raene 1 Ethylene Oxide IMEK . 
1 N:; atea 1 Auorine IMIBK I 
1 N;;rytonltrlle 1 Formaldehyde 1 Methyl Mercap . 
1 Aerosol Propellants 1 Freon 1 Methylene 
I Alcohol 1 Gasoline Fumes Chloride 
I Ammonia • Halon 1 Naptha 

I 1 Benzene 1 Heptane 1 Natural Gas 
1 Butane 1 Hexane 1 Pentane 
1 Butanol 1 Hydrogen. 1 Perchloroethylen .. 
1 Butyrate 1 Hydrogen Chloride I Propane 
1 n-Butyl N;;etate 1 Hydrogen Cyanide 1 Proprlonate I 
1 Carbon Monoxide 1 Hydrogen Selenlde 1 Styrene 
I Carbon 1 Hydrogen Sulfide 1 Sulfur Dioxide 

Tetrachloride 1 Isopropanol 1 Terphenyls 
1 Chlorine I Kerosene Fumes • Toluene 

I 1 Chloroform 1 Lacquer Thinner 1 Toluene 
1 Chloroplcrine I L.P. Gas Dllsocynate 
I Crc;lohexanone 1 Methane 1 llichloroethane 
1 D chloroethane 1 Methanol 1 li'lchloroethylel 
I Diesel Fuel Fumes I Methyl 1 Tl.lrpentlne 
I Dimethyl Amine 1 Methyl N;;etate 1 Vinyl Chloride 
1 Epoxies 1 Methyl Bromide 1 Vinyl Toluene 
I Ethane 1 Methyl Cercaptan 1 Xylene 
1 Ethanol 1 Methyl Chloride I Xylol 

I 



ll.rrt-------------
1!

. Chemref" . . . ~~ 
.•. provides exceptional protection against a variety of chemicals. Flexible 
·lmlnate fabric features heat-sealed safety seams tor strength and chemical· 

11 
,Jrotectlon almost equal to the Chemrel material itself. An Ideal cost-effective 
choice for use In Immediate response situations or providing reliable over-
suit protection. C * H-C~~t-. C- 10~ 

I.J ~~:::e ac:veralls ~:;~:utp!~!t chemic~ protection for 
response to haz-mat emergencies. Suit In
cludes expanded back to fit a complete ~r 
pack, covered zipper, attached boots and a 
large FEP (Teflon fluorinated ethylene propy
lene) face mask lor Improved visibility and 
chemic~ resistance. Elasticized wrists. Please 

II 
11 
IJ 
I 
I 
I 
I 

' 

Roomy enough to slip «;>n over work clothes, 
both styles feature zipper front with overflap. 
Total Body Coverall Includes attached hood 
and boot covers. Please specify size: (l) (XL). 
AJJ Purpose Coverall comes with shirt collar, 
elastic wrists and ankles. Please specify size: 
(l) (XL). 
No. Description Each Case of 10 
E-8632 Total Body Coverall 39.50 354.00 
E-8631 All Purpose Coverall 32.75 292.00 

42 

specify size: (L) (XL). 
E-8630LE Large .................. 112.00 
E-8630XLE X·Large ................ 124.00 

. . . . 
i.·>!~ 
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All ol 1111 hunouee llslod below moot OSIIA roqultamonlo and lho 
ANSI A 10.14 1875 claulllcallon according lo lho aotvl~t lot which 
Ully Ill IPptOvod. 
Clau U dint h11nouoa 111 unci wholl lho11 are only llmlltd 1111 

A Waist-Chester Snfety Harnesses 
Good all otouncl llarnonao lot lall prolocllon, potlllolllng, low

otlno, 1nd lllllno. Wolohl Is ovonly clllltlbulod ovat lho louo al all 
llmoa, O'IOft during lmpaosl. Walal slftpl holp koop body socuro In a 
JaiL Fll up lo 47• walal 1lto. • 
Jn~blt In T lamlnolocl n)llon wobblng ot 1~•· polyoalot wobblno 

lot uu In acid tnvlronmonla. Equipped wllh an adjuallblo alnolo 
pau lrlcllon bucklo and 1 drop lorqocl llool D·rlng poslllonod al 
conlor b1cll. ANSI Cia 11 I and II toling. 

haUtdl(nO YOftlCII lilt 1111 hl&atdJ&nd lot tlltltYIIPUtPOUI,I ..... 
11 removal ol 1 pttaon lfom a tanll Of bin. Thtll hatnusu ,,.,.. 
subJect to lmpl~ requlttmtnla. 
Cllll W hatnollll Ill Ulld IO ltrtll lht. mOll llvtll lttl hilL 

D Safety Rescue Chest Harnesses 
Praclloal lot un on awl119 tlaoaa wllh a llhiiAt 01 tope,,., aa4 

In anoloaod placaa, auch a a Jutttloa 01 l111kt. Pto,.do 1110 .. "'''' 
lot worllora potlormlno any oil wtc;tt II may lit l"cnury Ia " 
llllod out In 1 hun~ Made o molalutt tnlslllll I a• woOl 0111"11 
nylon -~~11!'19· Hatnaaata have doublt 11111 lnCioon blic~lu It a. 
wobla alu :II to 44", tlo. JI40T1 adlulla IIY 11111110 01 lower.,.. lilt 
circle D-tJNIIhtouvll lhe loop atlho bacll. Ho. ucon 11u btU aro~ 
aide D-tlnoa. whiGii ollot lddlllonal lltbiiiiJI. Iotti hlllltllll llu1 
an AN II C:lan II talltlg. . , •. 

~ylao0a11tlplal1o11n11a-- No. NI!:T I!ACII Dnctlpllon H., HU Utll 
n H =========7UIT2- $11,10 WIIIIOUI Side Oorlnga ' 7UOT1 .• "'' ., &ll.ll 
l'olylllat Harnau 7D2tn- &oli,SI Wllh Bide O.,lt\91 1140TI. • .. lt.ll 

B Nvlon Shouldo.r Hnrncss *E Nylon C~est Harness W.llh Tall Llno 
Do~"''"'" Ill• onuoly around thouldou, walol, and laoa.•Mado 81rono

1 
multiple ply noopttnolmpnonalad nylOn aupporl "1r11o11 

oll~·wldo nylon -bblng,laltx lttaloll lo toslslabfulon, mob lura, lloa 2$ ... ol w• nylon lllamolll lOIII I all '"''· IDIOCid lo I ••at 
and mllclo-. lhtoo drop lorgocl olool allclo buckloo potmll ouy ad• IOtood cltclo Dof'lno 111111 olaupporlllrtD. Salllr "lrftoll pro"" 
jualmonllor 1ny alto man. Ouc:kln 111 loc:aloll on .. c:l\ slloulclol ot\d mulmuna ptotocllon """ lrooclom olft\O'Iomof\1 IIIII" '"'"''"''"'I allht walal. • tbfoslvo to11111nl. Tho H'l"wldo clloll II<ID 1111'"" lrom ~l'lo u•, 
Drop lorgod clrclo O•rlno II al lila conlar ol lho bock lot .. ,.,, bul Acllualoblo llhouklor tlrtPI oro t• wide. Ylaosl lltll "" a '""'' 

ol lho woy lllollno ouaohtnonl. nlvolod and roinlorcoll -•' polnlo lonou• ''f/1" buckle, AH&I Clo u II rollllt. 
~"!:;~~~'l'i AHII Cion Ill tallnv. HUT I!ACII llt.U No. 1221 lC ,. lilT IACII llt.ll 

C Full Body SMety Harnesses · 
Atcommendtll lor "'' In •••••• 1•11 haaard •i•••· Al1o can be 

UJOd lo 1111 ot lowot workoto In rncuo oporoiiCNu. Uolly toolralnl 
dovlco ellacllvoly dlslrlbulot lalllmpacl lot co ovot llllollt, bulloclu, 
and should ttl. Acllualoblo lluneu Ia madt ol r wldo nylon -bblnO 
wllh smell Ootlno• 11 ehoulclon lot lUling ot lowering, and alotgo loll 
otrtlllno D•tlnv al conlot ol lho bock. llatnnu.a han an AIISI 

P Universal Work Harness .•. 
• Uaaol lot ·lowotlno end ralolllt tn lllorl ltooly upolthl '"'""'~ · 

nonow open.lngt, Ponnllt PtiiOnnollo -k,tltlnlloO lovell or 111 
lanka·wnh complele freedom ol movemenL 01119ntcl ao 11\al '"' 
Ioree ollmpoCIIalakon on loOIIO prt'fonl cc.mpttn•on l:lft lht '"'" 
01 obdomon Ill lht nefti ol a lall, . 

Clue lllt~llng, · . 

Wahl Sill· , Ito, IIET UCII 
SIHOLI PASS fRICTION DUCKLI!: 
~J~'lm':'o"Jgfce: .---,71un•- n•.u 

Complete bodyll•tnoaa. wllll thouldll end leo aupporll, " "''"'I ol ''"" wldo njlon -bblllo, totln. ot lalla lrtlltd lor a'""'""' 
molaluro and rilllcl- follslanco. Tht .. drop IOtqtcl llul 11uc~111 
pttlnll euy adjustment lot tny alto rftlft. 

Drop lotqocl Ooflnoa .,, loca&od lor convtftltftl llllchmonl ol 
lllollnll: ont on oach hlp, and Olio 11 tho ""'" ol '"' lltck, Sol,. 
coppot tlylll and bvtrl 111 hand \II wllh lulhot wu""' lor lclfof 
alrtnglh and 1011011 IIIYICI lllo. • ~ 
lluneu hu an 4N81 Clan Ill ,..,,., tftcl 11111 ol Ctlllotllla, 

DIYhlon ollnduslllol laloiJ Ap;toYol tlo. C·4~ 17, 
ND.70JO(I,___ NLIIACIIIIUI' 

~r 11141• ---7t42T11-·- Sll.ll 
:Ill' Ill 4~• --7042TII- II,)) 
.• ,.. Ill 411'-"- N·- '"-M" ____ N 1D47121 "-.. 11,:13 

~~·-1 . . . ( .. . 
. h- .... . / ... .. j.':) ... ,. ... . ... . 

', •• ",•• (,Walal Dtll .... , 

,· ~·· .• :"~~;~'':'i'J'rv.. • •. :.·.'· 
~ ., ... I~: . 

0 ••••• . . . 
IJJ1111 : ' 

Lew"IIIU U ,yl ': . ./ ............... 
Poolllonlng Doll 

. 

Multi-Purpose Safety Belts 
Vorulllo bolla urn n ollhlf wahL poalllolllrlt. or lowlllnt lllllnt hilt. 

Th•J' permit -'"'" lo ahlll Jobl qulc!Liy and onlly by armply cllanQIIIO '"' 
po11Uon ollho conlltluouaiOOP toll llfiP. Worku can monltom lbOvt 01 below 
ground hotlzonlal 'I'IOrll allu'to uup aloplng aurlacu, Of l111m hlllllg lncllowtl• 
lng opera Ilona to Ylfllcal wall wor11. 

llolla ua r wlda lllmlnalod nylon -llblna Wllh _,.,.,,., ronda lllofl I"''" """"fl" 
lwo ll•od O.riiiU~ al hltll. U•IIIIUI IIIU IUIYU Ill Dlllu;lut,..,ll JIVIIIII lrN 1•'"''""'""1 
0t otto sling dovkos. Saltly bolla mnl OSHA nqulnmtnll IIIII ANSI A IO.U 
IllS Cit n I lftd IV I lot lllllnofloworlllo onlr) tla11darolt, 

• IIHOLI I'A&& TDHOUI IIUCIHf. 
. rnnntoH nucr.LI Willi""""" ........... ,.,. w.... w •••• 

Ill•• H..., H.l JrAUU ltlt• "" 111 f 1 At.u 
:r~ .. .,,,. _____ ..;/w:t!Ual_ t4a.ll• ;1.a ., 1 ,., .. .,., , 4 ,_ 44 
:III"•H• --7UlT41- 41.11 :r11••4!>• ._ .. "- 1U'! U n .... 
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B. ) Equipment inspection prior to use: 

1.) 3M Hose Mask (White Cap): 

a.) Helmet 

Hood 

b.) Breathing 
Tube 

-check for cracks in the hardhat, 
face shield and breathing tube 
nipple. 

-check for holes or tears in the 
shroud. 

-inspect integrity of helmet 
suspension and then fit. 
(Refer to Illustration #1) 

-check visability through face shield. 
Clean if necessary. 

-Because these hoods are disposable 
use a new hood for every entry. 

-check hood and view opening for holes 
and tears. 

-check collar assembly and breathing 
tube nipple for cracks. 

-check tube for cracks, deterioration 
or holes by pulling to increase 
length. 

-check the 2 fastners for reliability. 
-attach the breathing tube to the 
H~imet or Hood nipple and to the Air 
Regulating Valve Assembly with the 2 
fastners. 

c.) Air Regulating Valve Assembly 

-check for cracks in the housing. 
-check all connections and the spindle 
nut. (Refer to Illustration #2) 

d.) High Pressure Hose 

e.) Flowmeter 

-check for cracks, deterioration and 
holes. 

-check attachment to the outlet of the 
flowmeter. 

-check operator protection shield for 
cracks and visability. 

-check the integrity of the meter tube. 
-check the connection to and from the 

flowmeter. {Refer to Illustration #3) 
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Figura 2·1. Whitecap Helmet Assembly 

SECTION 2 
GENERAL DESCRIPTION 

I 
l·l. OENERAL . . 

Tho Mndof SOO.MA Whflocap llolmot.Assombly (Oguro 
l·l) cnnabiS n( a hardhut. Urtublo plasllc (acosJIIold, facoshlold 
prusuro pud,. ruc.:csblchJ ,hfngo ond tonslon knob, (accshlold • 
htllll, slm~ucJ har, .l1cad suspension. cling strap. outor and Inner 
slltoud. 

2•2, . HARDHAT. The hardhoL consfsLs of an lnno1· nnd outor 
1htll which form· a· plenum chamber Cor air enLcrln" Lhc Inlet 
Lubt aL Lho roar of tho hardhat. Air ouUoLa ln tho lunor shoJI 
allo.w clun nlt6rod air to ento'r Lho lntorlor of Lho hardlut. 

·2.3, LIFTABLE P.LASTJC FACESHIELD. Tho w~de, cloar 
faeuhJgfd can bo nipped up and Ia aUachod to th.o holmct by 

. lbt preasure pads ancladjustablo hinge tension knobr.. · . .. . . 

su.:O Pad p~ovJdos a meana of'~tta~mont arid aupport lor I 
c:loar plasLic Cacolblold. • ... 

·2·6 •. FACB SHIBLD BRiii~ Tho Faceahle14,. Brim provide' 
mo~ans of aupport Jnd curvature of the laceahleld and a han 
.Cor IICLinJ up the Caceahleld. 

2-7. SHROUD DAR. Tho Shroud Bar provldea attachmel 
·polnLs Cor tho Inner and outer ahroud and hilpa to maintAin 
seal between fllc:cshltld and shroud bar. 

2·8 •• HELMET SUSP$NSibN. Tho Helmet Suapenal. 
provld.OI hardllaL protocUon with a anlnlmum aale clearan. 
between helmot abell and bead. An .adJustable headband Ia 
attached to tho helmet auap.onalon, 

2·9, ·~LING STRAP, The ·adjwtabl~ padCSed plasUo cllnl 
strap eliminates the need Cor a chin ctnp In most casea except 

2·(; FACE .SHIELD HINGE AND TENSION KNOD. 'Tho whoro exconlve Jtead movemeht I• a Job requirement, J 
Fae~ahltld · Hln1• 1nd TenaJon Knob provldctl a moans of 
aUaehmtnl · Cor the: facoahlold .to tho hel~ot through tflo 2·~0. OUTER AND INNER SHROUD. The out~r ahroud an 
p• .,.,. pad and aJJow1 tho usor to adjust tho tensJon on tho lnnltr shroud are 11cured at tht upper end wl&h 3¥ Brand 
t . . p faet•hltl~. . . · ', :·. SCOTCHMAT~ 'n)ey can be nparated by puUinr aput.Bo&J\1. 

·. • . • 'outer and Inner ahroud are aecured to the Jnalde·ot the ahroud 
.2·5, · FACE SHIELD PRESSURE PAD. Tho Facoshlald Pros· bar. Jnnor ahroud .hu a puU aUint tor anur nt and ahould bt. 

worn ln3Jdo ~~ shfrf. 

.... 
·~··-·- . .-. ... , ... .,...,..,.~---11fti""'WIH.Utr.""•----·--- I I=· I 
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Section 4 
Illustrated Pans List 

. . 

.k5J7U)7p;y' #' .2'. 
. . 

• ..a ..... 

1.} 
I] Flgur:e 4.1 W·2907 Air Regulating Valve- Assembly 

I! -~~~.-m-----==~~-,m------------:0~\:::-y.-
Numb« . Numbor JdonUIJcaUon Roq. 

I 1 7&8014-3354-7 Houalng(W·2898) •••••••••• ,,.. 1 
I z . · · 7&a0t4-:l~ Dlso(W·2892) • , • • • • • • • • • • • • • • • 2 
. '! :1 7NOt4o325N Screon(W-289~) • , ••••••• , • • • • • 1 

• 26-1001-28-44-a Relalnlng Ring (W-2893), .. .. ... .. 1 

I 5 7&801~ Splndle(W-2895),,,, ...... , ~ ... 1 

. 
·.:r . • e 7~5~ orunocw-2a9n • • • • • • • • • • • • . • • 1 
~ 26«l01o11004 O.Ring(W-2800) .. .. .. • .. .. • .. • 1 

9 

I~ :~ 
J 

·~; 
lj 

7&-801~ Holdet(W·2911) • , •• , , ••• , , ••• , 1 •• 
18-17~27~7 Nui(W•291~ •••• , •• ,,......... 1 
78-8033082&5 Plu~Oulck OIBCOMecl (W•1279) , , 1 
78:a007-5233-5 Boll, Wabi(W-8800) •••• , , , • • • • • 1 

•' ·. .. ... 

,• 

.. 
.. 

•' •' . ... 
•' .. 

~ •• •I 

• I 

,. , 
' I ,. 

.. 

.. 
... 

"" .... 

.. 

.. 
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. . 

... 
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llnQ. R"lole lhe lube os required to moke the etched 
acolp visible, Molce cerloln lhol the lube Is firmly 
~eoled on lhe Inlet /lttlnQ tube rest cosket. . . 

4) Replace the droln p}uQ and operator p~tecllon 
flleld to complete th~ lnstolloUon. . 

WARNING 
·, 

Operation or the meter without the oper
ator prole.cllon shield In place may result 

· In operator bodily InJury, 

I 
V. Disassembly 1 

To complet~ly ~Usosaemble the meter, dlsconnecpi 
the process pipinQ; remove the- meter from the pone 
or other support. Refer to FIQure 10, on exploded 
view of the meter, and proceed oa follow•: J 

1) Remove the tube and float oa discussed J 
Port II, prec;adinq. 

2) Loose~ and remove the two sal acrawa thol 
hold each end lllllnQ to the frame. Pull the fllllnQ 
from the frome. 
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2.) 

f.) Pressure r~gulator w/Hose-

. -check for cracks, deterioration and 
holes in the hose. . 

-check hose connectio~ to ~he I ·, 
,• 

regulator. . . 
. -check operation of the regulator 

adjustment nob.(leave nob turned out) 
-check regulator attachment to the 
breathing air cylinder . 

g . .) Breathing Air Cylinders-
... 

-ch'eck pre-ssure on both cylinders by 
attaching ·the regulator and opening 
cylinder valve. A Full cylinder 
should tte~d 2200#. Do not use a 
cylinder read'below 400#. 

-reattach regulator to the first 
· cylinder. 

MSA Ai.r Mask.:.tSCBA): 

a.) Mask·Assemb~!- .. 
·. 

b.) 

c.) 

. . 
-check for contaminatio~, damage and 
deterior'at:ion . 

-check visability and clean if 
necessary. . 

-fit the ma~k and check for ai~ leaks 
·by closing off the inlet of the 

· Breathing Tube, 

Breathing_ Tube-
:-· 

-check for cracks, dete~ioration·and 
·. ·holes by streching the 'tuoe ·length. 

-check the connection to the mask .. 

.Regulatoi.~ Assembly-

• 
' . .. 

-inspect: for ~urfa~e damage·and de
teriorat.ion of. the assembly a11d high 
pressure hose. . .. ·. ~ · . 

-with mask and breathing tube attachecl 
open main line. (yellow) and cylinder 
valve.to pressurize-the regulator an~ 
hose. Close_ the cylinder valve, wat~~ 
the ·regulator gage for a drop in the 
reading (leak'indication). Breathe 
l;lnit.down until the Audi-Larm.z:ings. 

· Check the regulator gage ·for the.pres
sure (alarm should ring at abou~· ~ ·; 
full ·pressure or 5501)) •·· With the· ' 
cylinde+ valve closed, breath out the 
remaining pressure. 

., . 



d.) Air Tank-

-Check the tank pressure. 2200# is 
full and will give approximately 30 
minutes of air. Do not use a cylinder 
below 500#. 

-check the H2~ness for wear and function 
of the hardw3re. 

-fit the harness. 

e.) Emergency Horn-

-check sound by depressing button for 
a short burst. 

3.) LIFE AIR 5 Emergency Breathing System: 

a.) Check the following parts for deterioration 
or cracks: 

i.) Plastic hood with draw 
string around the bottom. 

ii.) Plastic air hose from the 
tank to the plastic hood. 

iii.) Carrying pouch with shoulder 
strap. 

b.) Check regulator assembly and make sure the 
tank is full of air - gauge in the green. 

4.) ARAP w/Escape: 

a.) Mask Assembly-

-check for contamination, damage and 
deterioration. 

-check visability and clean if necessary. 
-check face mask leakage. 
-check operation of the demand valve. 

b.) Demand Hose-

c.) 

-check for cracks, deterioration and 
holes. 

-check the connection to the demand valve 
and reducing valve assembly. 

Escape Cylinder-

-check the tank pressure 2216 psig is 
full and will give approximately 
5 minutes to escape. 

-check the harness for wear and func~ion 
of the hardware. 

-fit the harness. 

It 
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5.) Suit Alert Hodel 952: 

The Hodel #952 SUIT ALERT requires very little maintenance, 
usually battery change, and calibration and alarm adjustment. 

a.) To change the battery, slide open the battery access 
door, allow the battery to fall out and remove the 
connector. Connect a fresh battery, insert it into 
the battery cavity and replace the access door. 

b.) To calibrate and alarm adjust: 

1. First -open the instrument by removing the 
holding screws and separating the halves. 

2. Turn instrument ON and allow it to warm up 
for 10 minutes. 

3. Locate the potentiometer at the center, 
just above the battery. 

4. Expose the sensor to a known·concentration 
of the desired calibration gas, then rotate 
the potentiometer until the alarm just starts, 
no further. Repeat as necessary. 

5. When the alarm is set, remove the calibration 
gas and verify that the alarm stops. Allow 
at least one minute. 

6. Apply the calibration gas again to verify 
the alarm. Remove the gas. 

7. Turn instrument OFF and reassemble the two 
halves, securing them with the four holding 
screws. 

8. The instrument is now ready for use. 

6.) Chemrel Haz Mat Suit C-106 

7.) · Harness-

-Check the entire suit for tears and/or puncture 
holes. 

-check the visability of the face lense. 
Clean if necessary. 

-inspect the operation of the zipper. 

-prior to each use, carefully inspect the harness 
and securing lanyard for indication of wear 
or deterioration. 

-check for loose threads, pulled rivet~·cuts, 
abrasion or evidence of chemical or physical 
exposure that may have weakened the material 
or assembly. 

-untangle the lanyard and fit the harness. 



C.) Procedure for entering a hazardous atmosphere: I 
1.) Scheduled Maintenance - All scheduled entries must be 

approved by the Site Safety and Health Officer prior I 
I 

to the following steps: 

A. ) 

B.) 

c. ) 

r>. ) 

E.) 

F.) 

G.) 

H •) 

Obtain an approved Hazardous Atmosphere 
Entry Form from the Site Safety and Health 
Officer. 
Secure equipment and begin Prior Equipment 
Checkout and record. 
Inform the responsible supervisor that 
entry is ready. Fit the required 
equipment and rehearse hand signals. 
Record the time and enter the atmosphere. 

I 
I 

Check the internals for impending dangers. I 
Backup man will constantly observe the entry 
man(with conversation), flow settings, pressure 
settings, non foweling of harness lanyard and 
air hose and assist. I 
If an emergency should arise during an entry 
the following steps should be taken by the back
up man: 

a. ) Signal the entry man to vacate the I 
hazardous atmosphere. This can be done 
by verbal or hand communication, pulling 
on the harness lanyard or blasting the I 
emergency horn. 

b.) Assist in the entry man evacuation. 
c.) If the entry man is immobile, attempt I 

~to pull the man to the fresh air 
opening with the harness lanyard(make 
sure not to fowel the air hose). Move 
the entry man's head to the fresh air I 
and signal with the Emergency Horn for 
assistance. 

d. ) If the immobilized man cannot be I 
pulled with the harness lanyard, the 
backup man must enter the tank. Sound 
an emergency with the horn, fit the air 
mask (SCBA), open cylinder valve, and I 
enter the tank. Upon reaching the . 
entry man move him to the fresh air 
opening and wait for assistance. I 

During maintenance activities if it is 
necessary to switch the breathing air cylinder 
on the Hose Mask System, or ARAP, the entry 
man must evacuate the hazardous atmosphere. 
Upon completion of the scheduled maintenance 
and evacuation of the· hazardous atmosphere, 
record information on the Hazardous Atmosphere 
Entry Form and begin after use equipment 
inspection. 

I 
I 
I 
I 
I 
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2.) 

3 • ) 

4. ) 

Rescue -Entry into a hazardous atmosphere for rescue 
purposes will in most cases will be time dependant. 
If time allows the same steps outlined in the 
scheduled maintenance entry will be followed. 
Variation will be allowed in order to speed up 
the rescue operations. The fastest rescue 
operation can be performed using the LIFE AIR 5 
or 10 but only by a trained person. If entry is 
made with the LIFE AIR 5 or 10 without backup 
assistance try to signal with the Emergency Horn. 

Use of the LIFE AIR 5 or 10 system is as follows: 

1.) Take the unit and go as close as possible to the hazard
ous atmosphere then remove the unit from the hard shell 
case and perform the pre-use inspection. 

2.) Place the shoulder strap over your head. 
3.) Remove the hood from the pouch and insure the air hose 

is free of kinks, knots and place over your head. 
4.) Pull the draw string as tight as possible. 
5.) Open the valve fully on the regulator. 
6.) Insure a full air flow. 
7.) Let air tank hang from your shoulder. 
8.) Remember you have only 5 or 10 minutes of air. 

Use of the ARAP w/Escape: 



·DONNING AND OPERATING INSTRUCTIONS 

IMPORTANT: THE EQUIPMENT MUST NOT BE USED UNLESS IT HAS BEEN 
SERVICED IN ACCORDANCE WITH THIS HANDBOOK. 

1. BEFORE ENTERING WORK AREA 
Lift and tum OFF the black safety pressure 
knob on the demand valve. 

3. PUT ON APPARATUS 

Ensure that the shoulder strap and waist 
belt are fully slackened. 

2. CONNECT SUPPLIED AIRLINE 

Put on the apparatus and adjust the 
shoulder strap· until the cylinder is held 
snugly at the waist Fit waist belt and adjust 
as required. 

I 
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Hang facepiece strap around neck. With 
thumbs inside head harness straps, put 
chin into mask first and pull straps over 
head. 

4. CHECK POSITIVE PRESSURE 

Tum black knob on demand valve to the ON 
position. 

Position mask so that chin fits snugly into 
chin-<:up and then gently tighten head 
harness. lower straps first. Do not over 
tighten. 

Gently lift mask seal off the cheek and 
ensure that air flows freely out of the mask. 
proving that the air pressure in the mask is 
positive. 

Next. hold breath. There shall be no out
ward leakage from the exhale valve as 
denoted by the noise of a constant flow of 
air from the demand valve. 



5. CHECK FACE MASK LEAKAGE 

6 • 

Turn OFF air supply and continue to breathe normally until 
air in apparatus is exhausted and the facepiece is pulled 
gently onto the face. When gauge shows zero, hold breath 
for 10 seconds; any leakage will either be heard or shown 
by the mask moving away from the face. If leak· is detected, 
turn on cylinder valve, re-adjust mask and head harness, and 
re-test. 

SUPPLIED AIRLINE RESPIRATOR 
Wh~n supplied airline respirator, SAR, is in use the cylinder 
valve red knob must be closed. 

IF ANY ONE OF THE ABOVE TESTS FAILS, RETURN THE APPARATUS FOR 
SERVICING. MAKE A NOTE OF FAULT AND ATTACH TO APPARATUS. 

EMERGENCY EGRESS UNIT 

The ap~aratus is supplied with an egress unit which in the event 
of a failure of air supply will give the wearer approximately 
5 minutes of air. 

The apparatus can be used by simply turning on the red ON/OFF 
knob this action will ensure air to the facepiece. 

Disconnect the supplied airline hose at the.quick coupling and 
exit to a safe area. 

AFTER USE INSTRUCTIONS 

Warning: Equipment should not be removed until the wearer is 
clear of the hazard area. 

I. 
I 
I 

I 
I 
I 
I 
I 

1. Lift and turn OFF the safety pressure demand valve switch. I 
2. Slacken off head harness.and remove facepiece. 
3. Turn off cylinder valve if egress unit has been used. 
4. Slacken off shoulder strap and undo waist belt. 
5. Take off apparatus. I 
AFTER USE CLEANING AND TESTING 

warning: 

1. ·CLEAN 
a.) 

b.) 

Do not immerse pressure gauge or demand valve in water. 

FACEPIECE 
Unscrew demand valve from facepiece. Wash mask in 
cool warm soapy water. Use toliet soap-not detergent. 
Rinse thoroughly in clean running water. 
After washing, shake to remove excess water and allow 
to dry away from direct heat or sunlight. Do not 
place facepiece 'visor down' on rough surfaces as the 
visor may become scratched. 

I 
I 
I 
I 

Warning: If the apparatus is likely to be stored at temperatures 
below freezing point 0 C, the facepiece must be thoroug~ 
dried and finally lightly dusted with french chalk, lr 
paying particular attention to the valves. 

I 
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c.) When dry, polish the visor inside and out with a clean 
lint free cloth. The.inside may be wiped with a suit
able de-misting agent. 

d.) Replace the mask ensuring that ~he demand ~alve is 
tightened with the supply hose fitted to pass over the 
right shoulder. 

e.) Ensure head harness is fully slackened ready to put on. 

2. CLEAN APPARATUS 

3 . 

FUlly slacken shoulder strap and waistbelt. Clean off any 
dirt with a stiff brush or sponge. Check pressure gauge 
glass is clean. 

REPLACE FULL CYLINDER 

LEAK TEST OF APPARATUS 
Ensure demand valve is in OFF position. 
Open cylinder valve slowly and close again. 
a~) _Check that there is no audible leak from demand valve. 
b.) Test all joints with soap and water bubble solution. 

Warning: Do not try to cure leaks by overtightening joints. 

5. CHECK POSITIVE PRESSURE 

a.) Open cylinder valve and put on facepiece. Breathe 
gently for half a minute and then switch demand 
valve to ON position. 

b.) Gently lift mask seal off the cheek and ensure that 
air flows freely out of the mask, proving that the 
air pressure in the mask is positive. 

c.) Allow mask to reseal and hold breath. There shall be 
no outward leakage from the exhale valve as denoted 
by the noise of a constartt flow of air from the demand 
va 1 ve. Switch. a·e-man.d valve to OFF position. 

6. RE-CHECK CYLINDER PRESSURE 
Re-check that cylinder is full, close cylinder valve, switch 
demand valve to ON position to release air trapped in system. 
Switch demand valve to OFF position and store apparatus 
ready for use. 

NOTE: The equipment should be stored in a dry area free 
from direct sunlight and extremes of temperature. 



5.) Suit Alert Model 952 Use: 

The Model #952 Suit Alert is an early warning detector 
that will respond to low level concentrations of various 
combustible/toxic gases and vapors. 

I 
I 
I 

2. 

3. 

4. 

5. 

6. 

Turn instrument ON in a fresh-air environment by pushing 
the slide switch upward. The green SAFE light will glow. 
The buzzer will sound and the red ALARM light will glow 
in an alarm state during the sensor warm-up period. This 
indicates that both lights and the audible alarm are 
functioning~properly. This initial warm up period should I 
last about one minute. NOTE: If the Model~·#952 has not 
been used for several days this sensor warm-up alarm period 
may last longer. When the sensor is ready~ the buzzer 
will stop and the RED ALARM light will go out. The green I 
SAFE light will continue to glow. IF THE BUZZER CONTINUES 
TO SOUND AFTER THE RED ALARM LIGHT HAS GONE OUT AND THE 
GREEN LIGHT IS STILL ON, IT INDICATES LOW·BATTERY ALARM. 
THIS DIFFERS FROM THE GAS ALARM IN THAT THE RED ALARM 
LIGHT WILL BE OFF WHEN THE BUZZER SOUNDS SEE BELOW. 

I 
Place the instrument in the pouch with the sensor facing I 
out. The pouch may be worn around the neck with the pouch 
lanyard (in the breathing zone). It may be clipped to the 
front straps of a self contained breathing apparatus, 
attached to a waist belt with the pouch strap, or mounted 
inside a protective suit using the self adhesive Velcro 

I 
I 

on the back of the pouch. Proper training will determine 
the best location to wear the Model #952. NOTE: If 
attached inside a suit with Velcro, the fabric surface 
should be cleaned to provide better adhesion. 

Don the protective garment allowing the face of the sensorl 
to be exposed to the atmosphere within the suit. Avoid 
covering the sensor face. 

I If for any reason combustible/toxic gases or vapors 
penetrate the protective clothing at a concentration above 
the alarm level, the SUIT ALERT will go into gas alarm. I 
Alarm is signified by both the buzzer sounding and the red 
alarm light glowing continuously. 

The instrument is calibrated at the factory to go into I 
alarm when a concentration of 20 ppm of benzene is reached 
or exceeded. The alarm will stop when the concentration 
falls below 20 ppm. The alarm is adjustable and can be I 
calibrated to a known concentration of most combustible/ 
toxic gases. See Section III for calibration instructions. 

When the battery voltage falls below 7.ov the buzzer will I 
sound a continuous tone low battery alarm. This differs 
from the gas alarm in that the red ALARM light will be off 
when the buzzer sounds. The battery is accessible through~ 
a slide-away, removable door on the lower back side. The 
SUIT ALERT is powered by a 9.0V Lithiu~ battery. The 
expected life of the battery when used CONTINUOUSLY is I 
3 - 4 hours. NOTE: In cold climates, allow the Lithium 
batteries a few more minutes for sensor warm-up. It is 

I' 
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E.) 

recommended that the SUIT ALERT be stored over night in 
an area above 32 F. It is also recommended that an extra 
9.0V battery always be kept with the SUIT ALERT. Use a 
fresh Alkaline or Lithium transistor type. Alkaline 
batteries will provide about a 1~ hour CONTINUOUS operation. 

6.) Chemrel Haz Mat Suit use: 

1.) If this suit is used with the 3M Hose Mask (White Cap) 
or the ARAP w/Escape,~the Chemrel Haz Mat Suit is fitted 
first then the air apparatus. 

2~) If this suit is used with the MSA Air Mask (SCBA), the 
air mask and assemble is fitted first then the Chemrel 
Haz Mat Suit. 

3.) When the suit is being fitted care should be taken not 
to tear, rip or puncture the suit. 

4.) The suit should be clos~d only when the air apparatus 
has been activated. · 

5.) Additional protective equipment or closures may be 
prescribed by the Site Safety and Health Officer. 

6.) The suit should be opened any time the air supply 
is being changed. 

Decontamination procedure after the completion of the 
hazardous atmosphere entry: 

1.) Deposit equipment (shovels, rakes, etc.) used at the 
location of the operation. 

2.) Clean off equipment and put contaminated solids 
into the selected hazardous waste containers. 

3.) Clean off boots, gloves and poly coated protective 
suit and put contaminated solids into the selected 
hazardous waste containers. 

4.) Close the hazardous waste containers. 
5.) Remove the p~o~ective boots, the gloves and then the 

air support mask. 
6.) Remove the poly coated protective suit by rolling inside 

out ~ownward and deposit in the proper container. 
7.) Wash hands and face thoroughly before eating or 

drinking. 

Equipment inspections after use: 

1.) 
2 • ) 
3. ) 
4.) 
5 • ) 
6 • ) 
7 • ) 
8. ) 
9. ) 

10 .·) 

Turn off all Cylinder valves. 
Surface clean equipment. 
Inspect all hoses for cuts, abrasions and cracks. 
Disinfect masks and inspect. 
Return all harnesses to full size. 
Return hose mask regulator nob to full out position. 
Disassemble Hose Mask Assemble. 
Disassemble Air Mask Assembly. 
Repackage all equipment. 
Return empty cylinders to MT cylinder stand at the storeroom 
and replace with full cylinders on the cart. 



11.) 

12. ) 

13.) 

14.) 

Store equipment in proper locations: 

a.) 3M Hose Mask Assembly in Southeast corner of 
Reclaim Building. 

b.) 3M Hose Mask (White Cap) and breathing tube in 
Maintenance office. 

c.) MSA Air Mask (SCBA) in Maintenance office. 
d.) LIFE AIR' 5 or 10 to Maintenance Office for refill 

or previous location. 
e.) ARAP w/Escape in Maintenance office NOTE- Inform 

Site Safety and Health Officer if the Escape 
Cylinder red ON/OFF knob was opened. 

f.) Suit Alert Model 952 in Maintenance office. 
g.) Chemrel Haz Mat Suit C-106. Follow proper 

decontamination procedures. 
h.) Harness in Maintenance office. 

Complete Hazardous Atmosphere Entry Form and return to 
responsible supervisor. 
Tag usable Breathing Air Cylinders with remaining pressure 
if not full. 
Report any equipment malfunctions to the responsible super
visor. 

1: 
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I 
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Revised: Dec 88 

SITE SAFETY AND HEALTH OFFICER CHECKLIST 

A.) Date: 

B.) 

c.) 

D •) 

E • ) 

F.) 

G. ) 

H •) 

I.) 

J.) 

K •) 

L.) 

M •) 

N •) 

Description of Entry and Purpose: 

Toxicity Levels: (Based on last materials in space) 
Substance TWA STEL 

Reference 29 CFR Part 1910 Sub Part Z 
Last Material in the space 
Run short duration toxic tube for toxic substances ____ , ____ , 
Oxygen Deficiency Levels: (Below 19.5%) 

Combustion Levels: (Above 22% LEL) 

Electrical switch gear: (Main shutoff and locked out) 

Nitrogen purge: (Disconnect Piping o~ Tubing) 

__ ...,ppm 
__ ..&ppm 

Lighting: (is it adequate and if not use explosion proof lamp) 

Temperature of the Atmosphere: (Below lOO~F) 

Support tools to be used: (Sparkproof) 

Has the entry Personnel received Hazardous Atmosphere Entry 
Training? . YES NO 
If NO, the Personnel must be replaced. 

Errant Liquid or Gas entry: (Disconnect Piping or lock valves) 

Supervisor in charge: 

0.) Issue Hazardous Atmosphere gntry Form: 

p. ) Review Hazardous Atmosphere Entry Form and brief workers 
of the potential hazards. 

Q. ) Signals: 
1.) THUMB UP - OK 
2.) THUMB DOWN- NOT OK 
3.) BOTH HANDS CROSSED ON THE CHEST- NEED MORE AIR. 
4. ") POINT DOWN - INSIDE MAN· NEEDS ASSISTANCE 
5.) HORN BLAST- INSIDE MAN MUST EVACUATE 

R.) Signoff: 

Site Safety and Health Officer Date 



1.) Date: 

HAZARDOUS ATMOSPHERE ENTRY FORM 
FOR SCHEDULED ENTRIES 

Revised 

2.) Entry Description and Purpose: 
3.) Plant Manager Approval: 
4.) Equipment to be used: 

3 M Hose Mask (White Cap) ____________________ _ 
MSA Air Mask {SCBA) ________________________ __ 
ARAP w/Escape __________________________________ _ 

Suit Alert._·~~------------------------~---------Chemrel C-106 __________________________________ _ 

Harness ____ ~----~~--~~----~~---------------#5414 Poly Coated Tyvek Coveralls. ____________ __ 
SF 8512 Gaunt Vinyl Gloves, ____________________ __ 

Lineman's Rubber Boots~--~--~--~------------
Fire Extinguisher 20# Dry Chemical ____________ _ 
Sparkproof. Support Tools. ______________________ __ 
Air Horn. _____________________________ ~-----------

5.) Entry Personnel: 

Entry Man ____________________________________ __ 

B~ckup Man~---------------------------------
6. ) 
.., ' Time of entry: 

Time of completion: 
Checklist:t· 

Dect 

I 
I 
li 
li 
I 
I 
I 
I 
I 

A.) 
B •) . 

ITEM 
Prior equipment inspection 
Breathing Air Cylinder Pressure #1 
Breathing Air Cylinder Pressure #2 

ACTION INITIALI 

, •, 

c.) 
D.) 
E •) 
F.) 
G •) 
H.) 
I • ) 

J.) 
K •) 

Prior Air Ma~k (SCBA) Cylinder Pressure 
Prior ARAP Escape Cylinder Pressure 
Hose Mask (White Cap) Regulator Setting (20-30 psi) 
Hose Mask (White Cap) Flowmeter Setting (30%) 
ARAP Hose Mask-Pressure Setting (80 to 100 psi) 
After use Equipment Inspection 
After Breathing Air Cylinder Pressure #1 
After Breathing Air Cylinder Pressure #2 
After Air Mask (SCBA) Cylinder Pressure 
After ARAP Escape Cylinder Pressure 

9.) Equipment Problems or Comments: 

Return to Site Safety and Health Officer 

--I 

I 
I 
I 
I 
I 
I 
I 
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OUTLINE FOR ANNUAL FIRE FIGHTING TRAINING 

1. -Purpose 

To familiarize the plant personel with the 

fire fighting equipment and the procedures to be 

used in case of a fire. 

2. Read the:Fire Emergency Action Plan. 

3. Inform persone1 of the 1ocations of the fire 

fighting equipment by use of fire prevention 

plan. 

4. Demonstrate fire fighting techniques: 

A.) Distance 

B.) location (Upwind and Access) 

C.) Direction of spray 

D.) Electrical Dangers . 
E.) Tankage Dangers 

5. Demonstrate fire fighting equipment: 

A.) Hand extinguishers (Dry chemical) 

B.} 150# Wheel extinguishers (Dry chemical) 

C.) Foam Unit 

D.) Deluge units {Epoxol & Reclaim) 

6. Questions and sfgnout. 

11J 
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Reviewed: November 1989 

AMERICAN CHEMICAL SERVICE 

FIRE EMERGENCY ACTION PLAN 

1. · Purpose 

Td outline an emergency plan and.proceduies for 

responding to situations .r::e~ul ting from a fire ·in the 
' t I . . . 

work place. The pri~ary·pur~ose of this plan is to 

prevent injury t·o personnel and·· to l'imi t the d~mage 

to property. 

2. A) During A Shift {8:00 AM to 4:30 PM) the following 

pro.cedures must be· follO"fCd in the eve·n t o·f a f1 re.: 

i;) Upon discovery of ~ fire the person should 

immediately DIAL 71 ~n the intercom phone, 

attack the fire using· dry chemical extinguishers 

or foam hose units ~n~ ~ttempt 'to put the fire 

out." If the.' fire is extinguishe.d ·or ·if the 

fire cannot be contr?lled ·immediately conta~t 

the Emergency Coordinat6r (622 ~r.624} or.dial 

600 or 601 on the iritercom and give th~ exact 

location of the fire~ 

2.) The Emergency Coordinator wi.l:l be responsible 

for notifying the fire departmen~ (924-3151), 

·f~rmin_g· a fire figh.ting cr;~.· :and dispatching 

a per~on t~ meet the.fire dep~rtment·at the 

main. gate ~or directions. 

3.) At the fire location ·all persons other than the 

fire fighters should ~egin backup ·operations 

as directed by the Emergency Coordinator: 

a.) .Turning off eleritrical e~uipm~nt ~Q the 

fire location. 
. . 

b.) Informing perso.nn~l in adjacent operating 

facilities of. the impending danger so 

staridby or shutdown procedur~s can ·begin. 

c.) Taking a h~ad count of employees to·det~rmine 

that al~ are accounted for. 



'I 
1: 

ANNUAL FIRE FIGHTING TRAIIUNG 

1:. 
Date: Location 

Attended by: Conducted by: 1: 
I 

Name (Printed) Signature 

I' I 
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B.) During B & C shifts (4:31 PM to 7:~9 AM) the 

following proc~dure.must be followed in the case 

of a· fire: 

1.) Upon discovery of the fir~ the person should 

immediately DIAL 71 on the interco~ p~one, 

attack the fire using dry chemicai extinguishers 

or foam hose units and attempt to put the fire 

out. tf: the person extingui~hes the .. t'ire 

himself, he should check the ~·rea for furthe·r 

indications o£ fire and when satisfied tha~ 

the danger· is passed, call the Emergency 

Coordinator (838-2929 or 365-3763) or cal~ the 

beeper members (755-2472 or 755-2519) . 

2.~ If the fire cannot be controlled, ·the person 
should immediately call the Eme~gency·coordinator. 

o~ call the beeper numbers. ~he.Ernerg~~~~ 
Coordinator is responsible for notifying the 

fire depart~enk. (924-3151). The person. should 

then coQtact any ot~er persons in the piant 

and inform them of the impending danger so 

respo~se procedures can begin. 

3.) Plant·. personnel after securing their· a·reas, wi 11. 

assist the Emergency Coordinator with the 

following: 

a.) Fire fighting operations and associated 
· responses.. 

b.) Turning off e~ectrical equipment -in the . 
fire location. 

c.) Taking a head count o( empl~yees to 

determine that all are accorinted ·lor. 
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LEGEND-

X .. ~ PdRTABLE HAND EXTINGUISHERS (DRY CHEMICAL) 20# 

H - PORTABLE WHEEL EXTINGUISHER (DRY CHEMICAL) 120# 

F - STATIONARY HOSE FOAM UN1TS 6% 
1 - RECL·AIM - RADIUS 200 I 1 ~II LINE 

2 - ADDITrVE - RADIUS 300' 1~" LINE 

3 - EPOXID~T~ON - RADIUS 350'. 2~" LINE 
'I 

'·:. 

. . 

.~ 

..... 



TANK 
NUMBER VOLUME 

801 8600 

802 18000 

803 8600 

804 12000 

847 35000 

848 3SOOO 

850 .18000 

851 18000 

852 20000 

853 . 15000 

854 11000 

855 18000 

856 20000 

857. 15000 

BLENDING FACILITY TANKS AND TANK FARM 

Reviewed: November l98J: 

MATERIAL 

' 'I 

COMBUST ABLE 
LIQUIDS 
FLASH POINT 

. ABOVE 1 0 0° F . 

FIRE FIGHTING METHOD 

. -WITH ALL LISTED. TANKAGE 
USE. FOAM ON OPEN FIR~S 
AND WATER TO COOL 
ADJACENT· TANKS . 
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TANK. 
NU~!BER VOLUME 

3000 
lB 3000 
116 ~2000 
117 12000 
118 12000 
1.1 9 12000 
120 6500 
1 2 1 11000 
122 11000 
123 20000· 
124 20000 . 
125 20000 
126 20000 

130 6500 
1 3 1 6500 
132 12000 
1 3 3 12000 
134 1"1000 
135 11000 
136 11000 
137 11000 
138 1:0000 
""'9 10000 

0 10000 
141 10000 
142 7000 
143- 6500 

14 5 15000· 
146 6000" 
147 15000 
1<18 15000 
149 11 ooo· 

R~CLAMATION CRUD~ AND PRODUCT TANKS I 
MATERIAL 

FLAMMABLE 
SOLVENTS 
FLASH.POINT 
BELOW 100° F. 

Reviewed~ Nov~mbe~ 1989 

FIRE FIGHTING METHOD I 
I 
I 
I 
I 

WITH ALL LISTED TANKAGE 
-QSE EXTREME CAUTION! J 

. -USE FOAM ON OPEN FIRES 
AND WATER TO COOL ADJAC 

. TAN-KS. 

.I 
·- I 

I 
I 
I 
I 
I 

CAUTION:. -lA & .1 B CONTAIN CHLORINATED SOLVENTS WHICH WHEN SUBJECTED 
TO.FIRE COULD PRODUCE ACIDIC GASES. · I 

. .. ! . 
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TANK 
NUMBER 

T-1001 

T-1002 

T-1003 

VOLUME 

9860 

11000 

7000 

DISTILLATE TANK FARM 

MATERIAL 

COMBUSTABLE LIQUID 
FtA~H ABOVE -100°F·. 

"FLAMMABLE SOLVENT 
FLASH DELOW 100°F .. 
COMBUSTABLE LIQUID 
FLASH ABOVE 100°F. 

Reviewed: November 19H9 

WITH ALL TANKAGE LISTI: 

-USE FOAM ON OPEN 
FIRES AND WATER TO I· 
COOL ADJACENT . 
TANKS. 

-USE CAUTION WITH I 
TAN.K T-·100.2 

I 
. u,~r,_, 
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· t:toos I 
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1,. .• K 
NUMBER VOLUME 

210 25000 
2 1 1 25000. 
212 25000 
203 18000 
204 18000 
205 18000 
202 18000 
206 18000 

213 1000 

. . 

INJECTANT BLENDING TANK FARM 

MATERIAL 

l 
FLAMMABLE 
SOLVENTS 
FLASH., POINT 
BELOW 100°F. 

J 
#2 FUEL OIL 

• . 

Reviewed: November 1989 

FIRE FIGHTING ~ETHOD 

WITH ALL LISTED TANKAGE 
-USE EXTREME CAUT-ION! 
-USE FOAM ON ·OPEN FIRES 

AND WATER TO COOL 
ADJAC~NT TANKS. 
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TANK 
UMBER 

VlOO 
VlOl 
101 
102 

. 103 
201 
202 
300 
301 

.302 
303 
304 
305 
3.06 
351 
352 
353 
354 

' 355 
V-400 

402 
V-500 
501. 
502 
5:03 
504 
V-600 
5500 
5000 

VOLUME· 

6000 
1100 
4000 
.2000 
4COO 
1600 
-12000 
12000 
35000 
35000 
-18000 
18000 
18000 
18000 
15000 
15000 
18000 
24000 
24000 
6000 

5300 
6000 
35000 
35000 
35000 
35000 
8000 
1.2000 
5600 

ADDITIVES FACILITY 

Reviewed: November 1989 

MATERIAL 

COMBUST ABLE 
LIQUIDS 
FLASH POINT 
.ABOVE 100° F. 

-FORMALDEHYDE 

FIRE FIGHTING HETHO 

I 
·I! 

\'liTH .ALL TANKAGE ·LISTI 
. COMBUSTABLE LIQUIDS 

-usE FOAM oN oPE~ riRJ 
AND WATER TO COOL 
ADJACENT TANKS I 

·I 
I 
I 

-COMBUSTABLE LI.OUID. I 
C~UTION FROM VAPORS 

I 
CAUTION: TANK 303 CONTAINS AN AMINE WHICH WdEN SUBJECTED"TO FIRE I 

COULD PRODUCE AMMONIA VAPORS. 

I 
I 
I 
I 
I: 
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P.O. Box 190 Griffith, Indiana 46319 
(219) 924-4370 • Chicago Phone (3121 768-3400 

0 
HAZARD COMMUNICATIONS PROGRAM TRAINING OUTLINE 

The purpose of this program is tri provide the employee 

with information concerning his health, safety and 

welfare, in the work place. The training outline is 

structured as follows: 

1. How to read and understand MSDS sheets as it pertains 

to health, flammabili~y. reactivity, and the personal 

protection to be used for the materials listed in 

each location. (A typical MSDS sheet will be distributed 

and each section discussed.) 

2. What are TLV's (Threshold limit value), PEL's (Personal 

exposure limit) and TWA's (Time weight average)? 

3. An explanation of how and why HMIS (Hazardous Material 

Identification System) labels are used for all materials 

at American Chemical Service Inc. (ACS) in storage 

tanksi cylinders, reaction vessels, drums, bags, pails, 

sample jars, etc. 

--------------
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4. The location and interpretation of the posted HMIS 

information in the f~cility and what an employee must 

do and understand before handling the materials. A 
- ' 

q~estion and answer period on what an HMIS data sheet 

and labels are telling the employee. 

5. An explanation, that due to the smallness of the plant, 

certain employees will be required to work in more than 

one facility. Each employee will be given the required 

training for every facility he is assigned to work. 

6. A review of what materials in the facility present a 

hazard as to flammability,· reactivity, toxic on contact, 

toxic by inhalation and inges~ion, chemical burns·, etc. 

7. How ACS is taking steps to prevent the over exposure 

from materials with the use of ventilation equipment. 

(exhaust fan~ and roof ve~tilators), the monitoring of 

the air.in the buildings, personal protective equipment, 

(glasses, gloves, clothing, hard hats, etc.), medical 

surveillance, and mechanized process equipment to 

avtiid personal contact. 

8. Instruct the employee what personal protective measures 

will be taken in the facility. Familiarize the employee 

with the protective equipment for normal and emergency 

use in his area. Instructions on the use of the equip

me~t and how to obtain replacement equipment. 



9. A description of the HMIS labeling plan for all the 

materials at ACS. 

A. The Ha~ardous Plan Coordinator will review MSDS 

sheet on incoming material and determine how to 

code the HMI S 1 abel. Tag each bag, box, drum, 

etc. before the material is moved from receiving 

area, or as soon as practicable. 

B. It is the employees responsibility to understand 

the HMIS sticker. During the training program, 

each employee is instructed not to move or come in 

contact with any material in question, but to · 

contact a supervisor or the Hazardous Plan Coord

inator for an explanation. 

C. If by chance, an employee discovers an improperly 

or non-labeled container, he is to notify Hazard-· 

aus Plan Coordinator and ask for an explanation. 

The H.P.C. wil.l review MSDS sheets with employees 

on questionable materials. 

D. Disciplinary action will be taken against violators 

of the HMIS rules, (Written warning, time off or 

termination). The contract agreement between the 

u~ion employees and ACS states that warnings will 

be submitted in writing to employees for Company 

rules infractions and a copy will be submitted to 

I! 
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the president of the Union. The employees record 

will be cleared of such warnings every six (6) 

months for minor violations, and every year for 

major violations. 

E. HMIS data sheets are posted in all the facilities 

with the instructions of how to read an HMIS 

sticker. 

10. Briefly review the Emergency Evacuation Plan and the 

Fire Action Plan for the facility. Copies of the 

plans are available to all employees on the break 

house bulletin board and the production office. (A copy 

of plans are attached) 

11. Briefly review the Hazardous Atmosphere Entry Plan 

for the employees required to enter hazardous atmospheres. 

A copy of t~e plan is avai1able to all employees in t~e 

productJon office. (A copy of the plan is attached) 

12. A question and answer period will be conducted before 

the employee signs a form indicating his awareness of 

the subjects covered in HCP training program. 



YEAR: 

EMPLOYEE: 

JOB DESCRIP'fiON: 

DATE DESCRIPTION OF TRAINING 
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l:l TOPIC: ACS LOCKOUT/TAGOUT PROCEDURES 
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INSTRUCTION: 

Each year, thousands of workers are injured on the job due to the 
accidental release of energy. These injuries could have been avoided if 
proper LOCKOUT AND TAGOUT procedures had been followed. 

LOCKOUT is a padlock placed on a power source with a lockout device that 
physically holds an energy control point, such as a switch, lever, or 
valve handle in the "off" position and makes it impossible to operate. 

TAGOUT is a written warning that tells co-workers not to operate a 
switch, lever, or valve that could release hazardous energy or set a 
machine in motion. Though the tag acts as a warning device, it does not 
physically prevent someone from releasing the energy. 

NOTE - Wl:lether a lock, warning tag or both are 
attached an identification tag which is signed 
applied them. The identification tag is a 2 11 

write-on aluminum tag. 

used, they must have 
by the employee who 
hinged ring with a 

LOCKOUT AND TAGOUT procedures are designed and implemented to protect 
you from the accidental release of energy. Its success is dependent 
upon your understanding and using the procedures outlined in this 
program. 

OBJECTIVE: 

The objective of this program is to provide ACS employees with the basic 
LOCKOUT & TAGOUT principles necessary to eliminate injuries caused 
by the ?Ccidental release of energy. The supervisor reflected on the 
Lockout/Tagout Checklist will be responsible for executing lockout and 
tagout procedures. 

The equipment ACS may be different from those shown in the videotape, 
but the techniques and procedures demonstrated remain the same. 
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LOCKOUT & TAGOUT procedures are designed to ensure ACS employee safety 
from the release of energy when working in or around machines and 
systems. Their success and effectiveness depend on you and yourl. 
coworkers following them. The procedures outlined in this program 
become effective immediately and are the responsibility of every 
employee. I 
Lockouts . will· be used whenever you are working around any machine or 
system where unexpected or uninte:~ded motion, start-up or release of I ;

1

. 

stored energy could occur and cause injury. 

If any ACS equipment cannot be locked out then only with the permission 
of the supervisor, the equipment will only be secured with warning tagsl 
and the identification tag. All new or modified equipment will have 
lockout capabilities installed. 

Any time you place your head, hands, or any other part of'your body in al 
position where they are at risk of being injured by moving equipment, it 
should be your policy to first perform lockout and tagout procedures •

1 
Common examples 
include: 

of when lockout and tagout procedures should be used I 
** Clearing blocked or jammed mechanisms 

** Maintenance or repair work on equipment with 
moving parts 

** Certain confined space entries 

** Repairs or installation on electrical circuits 

LOCKOUT & TAGOUT PROCEDURES: 

I 
I 
I 

It is important that all steps as outlined on the Lockout/Tagout I 
Checklist are followed and no short cuts are taken to ensure proper shut 
down and LOCKOUT & TAGOUT of equipment. ·1 
These steps include: 

A SHUT DOWN OF THE OPERATING PROCESS AND IDENTIFICATION I 
OF THE ENERGY TYPES AND SOURCES. 

Turn off the switches or press the "off" buttons on the equipment 
itself, the machine should stop operating. Identify the different I 
sources of energy that power the equipment. Remember, many machines use 
a combination of energy sources. 

I 
I 
I 
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ISOLATE ALL ENERGY SOURCES BY FOLLOWING THE STEPS OUTLINED BY THE 
LOCKOUT/TAGOUT CHECKLIST. 

Once you have identified the different sources of energy, isolate them 
using electrical disconnects, slip binds, valve cables, blocks, pins, 
etc. Use a padlock to lock the isolating device in place so the energy 
can not be restored while work is being performed on the equipment. 
Attach your-- tag ( 2" hinged ring with write-on aluminum tag) at all 
points that you have locked out and sign the tag. 

If more than one person is working on a piece of equipment, only one tag 
is needed. Each worker, however, must attach his own lock. If this is 
the case, multiple lock hasps are used. 

A FINAL CHECK OF ALL START BUTTONS, VALVES AND LEVERS THAT 
RELEASE -STORED ENERGY AND TO MAKE SURE YOU'VE LOCKED OUT THE 
PROPER MACHINE. 

Remember that isolating the energy source does not guarantee that there 
is no energy left in the machine. Also, circuits and pipes might be 
mislabeled, rewired or rerouted. 

Some machines will store energy. This residual energy must be released 
or dissipated from the system to reach a "zero energy state. 11 Make a 
visual inspection to see that all moving parts have stopped. 
Check all buttons or levers to make sure the right sources have been 
isolated and cycle the equipment if necessary. Carefully drain or bleed 
any lines. Install ground wires to discharge electricity stored in 
capacitors. 

Return all buttons, levers, and controls to the "off" or 11neutral 11 

position. This will prevent the equipment from starting by itself when 
the lockouts are removed. See Figure 1 for typical Lockout/Tagout 
Procedures for Electrical and Hydraulic/Pneumatic Sources. 

RESPONSIBILITIES WHILE THE EQUIPMENT IS LOCKED OUT: 

Try to foresee all possible hazards while performing the work, since 
installing new piping or wire could bypass the lockout and reactivate 
the system. 

If the job isn't finished in one shift, the person leaving the jobsite 
doesn't remove his lock and identification tag until the arriving 
worker has locked out. Place your own lock and identification tag for 
your own protection. 
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LOCK & TAG REMOVAL: 
I 

Only the worker who places a lock may remove it, except in an emergency.l· 
Before removing the last lock, inform all crew members that the locks 
are going to be removed. 

The last person to remove ~ lock and identification also removes thel ' 
lockout de_vfce and hasp. Tags · Should be removed and turned in 
immediately after the work is done. If. workers . see tags still hangin~ ·' 
on equipment that is back in operation, they may begin to ignore othe •• : 
warning tags. • 

EQUIPMENT START UP AND OPERATION: 

Before you turn on the power to any piece of equipment, make a final 
inspection to be certain it is safe to operate. Check the equipment anc:tl i 

surrounding work area to be sure there are not obstructions o~ 1 

incomplete work. 

Make sure all tools and other i terns have been removed. Check to se,.. 
that all components are fully assembled, machine guards have bee~ 
installed, and the equipment is ready to operate. 

Finally, conduct a personnel count to be sure everyone is physically~ : 
clear of the equipment. If the machine is too large to see all around 
during start up, station personnel to observe the area and sound the alll 
clear. . 

Equipment Utilized for Lockout/Tagout Procedure: 

1. Tags: 
A. 11 DO NOT OPEN THIS VALVE" 
B. "DO NOT CLOSE THIS VALVE" 
c. 11 DO NOT START THIS MOTOR" 
D. "DO NOT THROW THIS SWITCH" 

2. Switch Tong 
3. Cable 3/16" x 36" long 
4. Locks 
5. Identification Tag - 2" hinged ring with write-on 

aluminum tag. 

I 
I. 
I 

Periodic ~nspection Requirements: 

The procedures outlined in this program will be reviewed by the Site I 
Safety and Health Officer during operations. If the program reflects 
inadequencies, modifications in procedures and/or equipment will be madel 
as soon as possible. The date, location, employees involved and 
equipment will be logged by the Site Safety and Health Officer. 

I 
I 
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Initial Training and Periodic Retraining: 

All ACS employees will be trained in the ACS Lockout/Tagout Procedures 
Program. Because of the physical size and number of workers at the 
facility all ACS employees will be trained to recognize hazardous energy 
sources and to know the type and magnitude of energy available in the 
workplace. They will be instructed to know how to isolate and control 
the energy~ ~11 employees, even those not directly involved with the 
actions requiring the Lockout/Tagout Procedure will be trained to 
understand the purpose, the use of the energy control procedures and the 
importance of not trying to circumvent or tamper with them. A copy of 
the training outline is enclosed as part of this program. Annually all 
ACS employees will be retrained unless an ACS employee ( s) is observed 
conducting operations not consistent with the Lockout/Tagout Procedures
program. In this case the Site Safety and Health Officer will 'be 
responsible. for the immediate retraining of the employee(s). 

Lockout/Tagout Procedures for ACS contractors and subcontractors: 

All ACS contractors and subcontractors working at the facility will be 
required to conform to the procedures outlined in the ACS Lockout/Tagout 
Procedures Program. The responsibility for this requirement will be 
with the ACS Site Safety and Health Officer. 
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Agure 1 

Lockout/Tagout Procedure for Electrical Energy Source 
':;, • o' 

'. !' '-

.Ag.<!) 
Circuli ........ 

lwllcllln 
'' 011 Poellloll .. 
IMwlniLO.lat '.,., 
...... .,.,l.acll 

·~ ..... ........... ,_....,..._ 

l.';:i Figure 2 
• 0 • : •• ( 

Lockout!Tagout Procedure for Hydraulic/Pneumatic Energy Source 
;. 

,. 
,I' ,• 

, 
,' 

In-Line PneumaUo 
Vt.lve 

Can Be Locked Ou1 
lo laolale Energy · 

Soun:e 

-· -Pneumatic Valve In on Poalllon 
Loc:lwd Oul with Ton9 and Lock 

System, 1.0. Tag, and Locka 
ol Ttwe Emploren All Powe-r Trip Hammer 

Figures reproduced from American National Standard Z244.1 - 1982 
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Lockout & Tagout 

GLOSSARY 

BLANK FL~GE - A solid plate or cap (also called a "line blind" 
or "pancake") installed in a pipe, line, or duct, to ensure 
its absolute closure and to prevent passage of any material. 

DISSIPATE - To release residual energy from a machine or system 
so that all energy is reduced to a level tolerable to humans 
(see 11 Zero Energy State"). 

ENERGY - The force that is present in machine or system because 
of movement (see 11 Kinetic Energy 11

) or the possibility of movement 
(see "Potential Energy"). 

ENERGY SOURCE - Any power supply for industrial systems, to · .. · t · 
include electrical, mechanical, chemical, hydraulic (pressurized 
liquid), energy, as well as gravity and radiation. I, 

ENGINEERING LOCKOUT - Any mechanical or electrical safety 
interlock device designed and built into a machine or system 
to provide automatic protection against human error. 

HAZARDOUS ENERGY - Any type of energy that could cause injury 
or death because it exceeds the, level of human tolerance. 

LOCKOUT - A padlock placed on a point of control, such as a .. -. :'· 
switch lever or valve handle, to lock the control in the "off" ·'• ··· ... : .. :·:_ 
position and prevent the unexpected release of hazardous . ,;_,. 1.,,- .. , ·.· ::; •. '· ,._ . 

energy. , ... /~~/~.,'/~L~~·::· {:~~~~-~.~~Ll~;-~(, 
LOCKOUT DEVICE - Any easily-recognized mechanical arra.~g.;~~~t"r6,.·::.~j::;~~ 
that prevents the release of hazardous energy by blocking or·;/{?,;~k::;::::~fW?rt· 
covering· a point. of control that can't be directly locked. .· .-: . .-. ;< '~.:·;j(; 

. . . :: .: ~--~ .. ~~:~i;:~.·;:: '' )l<<~j ?~~>. 
MULTIPLE LOCK HASP- A lock adaptor (also called a 11clip11

) that·.!;.h;:/:·~~;;p{;·: 
is placed directly on a point of control or on a lockout device, .·,. :, ~:::-:~· 
to allow positive lockout by more than one worker. .. ,:"i/· :·.;: .. _::.<··,~,.., .. ~ ~ ~- ·.-· ........ i .. _. : ·. . .. -~-"' .. 

POINT 0F CONTROL - Any electrical or mechanical device, such .·· 
as a switch or valve, that regulates or stops the flow of energy·.·· 
between a machine or system and its energy s9urce( s) • · · 

r 
POTENTIAL ENERGY- The force that is "stored" within an object. 
even when it isn 1 t moving, such as a spring under tension. .. ·.. . . . I 

}: . -'~oi~_::_J_k,; ·:'··.~.:··:~.·.\~·.· 
.. ~ ~·· I; 

. ·. · ... -:· ..... ·~ \. . ... . . 
.. . :. ·-. -:·: . ..' ,· 

';: 

.. : ~-:~3-~~--~_::_.,.:::;~::; ·' .~.' . 
'• ·: 

' , ' I .~ :; ' "" , , ·:·':..· 

;~ ·. ·'· 
.·. 

·•".' ;.·· ·' 

•' ,:j.; .. ;t~":/.':' 
. 1.:.'' . . . ;,:·~ • ., ·~ 



RESIDUAL ENERGY- Latent ( 11 leftover 11
) energy that remains in 

a machine or system after it has been shut down, such as a 
turning blade or shaft, electricity in a capacitor, or trapped 
pressure that could unexpectedly release hazardous material 
or operate a moving part during the work. 

TAGOUT - A written warning placed on a point of control that 
warns other workers· not to activate a switch or valve that could 
release hazardous energy or set a machine in motion. 

TWO PERSON RULE - A safety rule stating that two people must 
be present during the removal of any lock that was placed by 
someone else, and that·no lock may be.cut until all workers 
are known to be clear of the machine or system which is locked 
out. 

ZERO ENERGY STATE (ZES) - The state of a machine or system in 
which residual energy in any form has been dissipated to a safe 
level, and lockouts have been installed and veri~ied. 

I 
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SECTION D: 

PERSONAL PROTECTIVE EQUIPMENT 



------ ------

D.) Personal Protective Equipment. 

This section addresses the requirement to develop a 
program of personal protective equipment (PPE) to insure 
that the level of protectior. ~fforded by the PPE is sufficient 
and cont~~ues to be sufficie~t for employee safety during 
hazardous waste operations. 

Listed below are the PPE in use at ACS: 

A.) Safety Caps 
B.) Safety Glasses 
C.) Safety Spectacles 
D.) Face Shields 
E.) Dust and Mist Respirators 
F.) Organic Vapor Respirators 
G.) Self Contained Breathing Apparatus 
H.) Supplied Air Breathing Apparatus 
I.) Porous Tyvek Coveralls 
J.) Tyvek Coveralls 
K.) Poly Coated Tyvek Coveralls 
L.) Aprons 
M.) Vinyl Coated Gauntlet Gloves 
N.) Nitrile Gauntlet Gloves 
0.) Hot Mill Cloth Gloves 
P.) Rubber Overshoes-Steel Toe 
Q.) Rubber Overshoes-Slipover 
R.) PAL III Personal Alert 
S.) Full Face Respirator with Chlorine Cartridges 
T.) Saranex Coveralls 

At this time the following PPE is required for the 
following tasks: 

As described in Section B: 

}. ) Operator - A,B,M,O,R, or S. 
For emergency situations the following 
additional PPE is available in the area
D,E,F,J,L,N,Q. 

2.) Unloader- A,B,M,O,R. 
For emergency situations the following 
additional PPE is available in the area
D,E,F,J,N,Q. 

3.) Loader- A,B,M,O,R. 
For emergency situations the following 
additional PPE is available in the area
D,E,F,J,N,Q. 

4.) Tractor Driver- A,B,M,O,R. 
For emergency situations the following 
additional PPE is available in the area
D,E,F,J,L,N,Q. 

91 
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5.) Laborer - A,B,M,O,R. 
Note - for solids, removal from storage tanks 
and stills - G,H,K & P equipment are used. 
For emergency situations the following 
additional PPE is available in the area
D,E,F,J,L,N,Q. 

6.) Emergency Response Personnel- A-T 
Equipment requirements as designated by the 
emergency coordinator (Refer to the Contingency 
Plan Section J) 

7.) Solids Pail Loaders- A,,B,F,I & M. 
For emergency situations the following additional 
PPE is available in the area-
D,E,K,N & Q 

The following equipment will be assigned to each 
protection level determined during the Task ~isk Analysis 
Section B. 

Level A - A,B,G,H,K,M or N,P or Q,R or T 
Level B - A,B,G,H,J,M,Q,R or T 
Level c - A, B, F, J., M, Q I R or s or T 
Level D - A,B or c or D,O,R 

(under dusty conditions add E & I ) 

The PPE specified for the above protection levels which 
are assigned to individual tasks may be modified by the results 
of the Air Monitoring Program Section F. Additional PPE may 
also be mandated based on regulations, future programs and 
product development. As these additions are made, this section 
will be updated. 
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SAFETY PRODUCTS I 

RESPIRATORY. •PROTECTION I 
WILLSON 1200 SERIES 
RESPIRATORS Ordering Information: 

1200 Regular size basic assembly with 
clastic headbands 

1200S · Small size basic assembly with 
elastic headbands 

1200R Regular size basic assembly with 
rubber headbands 

1200SR Small size basic assembly with 
rubber headbands 

I 
I 
1: 

The "standard of industry" respirator offered 
with regular and small size half-masks are tie
signed with easy positive pressure fit lest 
Unique exhalation valve assembly and facial 
seal design helps prevent contaminants from 
entering the faceplece. Four-point and single 
strap adjustable headbands are replaceable. 
Uses the Willson unive!Sal cartridge system for 
excellent protecuon In a wide variety of toxic 
atmospheres. NIOSIVMSHA approved. 

1200SS Regular size basic assembly with .1 .. 
elastic single strap headband 

1200SSS Small size basic assembly with 
elastic single strap headband 

----~-----------------1 
WILLSON 
SILICONE FACEPIECE 
Designed with the same outstanding features as 
the Willson 1200 Series Respirators but with a 
silicone half mask for those who prefer that 
material. Regular and small sizes available. 

WILLSON 1500 SERIES 
RESPIRATOR 
just intlate, don and release enough air for 
proper fit New ~e Inner seal gives a 
finn, yet extremely comfortable fit Cor a variety 
or facial configuratlons. Three choices of head
bands for added stability and comfort Easy 
positive pressure fit testing. Works with the 
Willson universal cartridge system. NIOSW 
MSHA approval pending. 

Ordering Information: 

S1200 Hegular size silicone faa:piece 
with elastic headbands 

Sl:tOOS Small size silicone factpiece with 
elastic headbands 

Sl200R Hegular size silicone faccpiece 
with rubber headbands 

Sl200SS Regular size silicone facepiece 
with single strap headband 

Sl200SSS Small size silicone facepiece with 
single strap headband 

Ordering Information 

1500 Basic facepiece with elastlc head
band 

1500R Basic facepiece with rubber 
headband 

1500SS Basic facepiece with single strap 
headband 

SEE SEPARATE PAGE FOR COMPLETE WILLSON CARTRJDGEIFILTERIRETAJNER SELECTION INFORMATION. 
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SAFETY PRODUCTS 

RESPIRATORY .. PROTECTION 
WILLSON 1600 SERIES 
RESPIRATOR 
full facepiece respirator with ratchet 11te-SeaJ® 
he:tdgear Is easy to don and adjusL Resistant 
to scratches and most chemlcals, the Astros
copic~ lens allows for unobstructed wide angle 
1ision. Deep chin cup and double flange face 
seal provide superior comfort and fir. Available 
11ith a separate mount assembly to secure pre-

WILLSON 1700 SERIES 
RESPIRATOR 
l'ersaUle full facepiece respirator with six-strap 
rubber head harness to permit wearing safety 
C1pS. Spectacle mount assembly for prescripUon 
eyewear use~ also available. Same chin cup, · 
flange face seal and wide angle lens deslgn as 
the Willson I6oo respirator. Features the Will
son universal c:111tldge system. NIOSIVMSIIA 
approved. 

scripUon lenses inside faccpiccc without affect· 
ing the facial seal. Uses the Willson universal 
cartridge system. NIOSIVMSIIA approved. 

Ordering Information: 
1600 full facepiece basic assembly 

with Tile-SeaJ® headgear 

Ordering Information: 

1700 full facepiece b:ISic assembly 
with six-strap rubber head har
ness 

WILLSON 3000 SERIES 
BREATHING ASSIST RESPIRATOR 
Banery-powered assist respirator provides a 
supply of filtered, comfortable air to tl1c user 
with little breathing resistance. Controllable alr
tlow permits worker to adfust flow up to 1.5 
CFM. Available In half mask or full Caceplece 
styles; interchanges witl1 the Willson line· of 
dual cartridge filters and cartridges. Recom
mended for respiratory protection In potentially 
explosive atmospheres. NIOSIVMSHA approved. 
MSHA approved as lntrlnslcally safe. . 
WILLSON 
ORAUNASAL MASK 
A full facepiecc respirator accessory that helps 
reduce Internal fogging and carbon dioxide 
(COJ buildup. OraVNasal Mask captures a 
worker's exhaled air and channels It directly 
'hrough the respirator's exhalation valve. De· 

ned for easy retrofit. 

Ordering Information: 

3000 Breathing assist respirator with 
regular si1.c half mask 

3000S Breathing assist respirator with 
small size half mask 

3100 Breathing assist respirator with 
Tite-SeaJ4t full facepiece 

3200 llrcathing assist respimtor with 
six-strap full facepiccc 

Ordering Information: 

R-79 5 Oral/Nasa! Mask 
R-793 Long ExhalaUon Valve Cover for 

Retrofit 
R-794 Long Exhalation Valve Seat for 

Retrofit. 

No. 1700 

No. 3000 

No. 795 

SEE SEPARATE PAGE FOR COMPLETE WILLSON CARTRIDGE/FILTER/RETAINER SELECTION INFORMATION. 
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WILLSON~ 1200 SERIES RESPIRATORS 
INSTRUCTION SHEET 

I 
I 

fhe Willson 1200 Series Respirator provides a wide range 
of protection against many industrial respiratory hazards. 
The basic facepiece assemblies can be fitted with a variety 
of cartridges and filters combining versatile, econornic~;l 
respiratory protection with wearing comfort The basic 

facepiece can be quickly modified for a variety of uses, by 
simply changing the cartridge-filter combination. Face-

1 pieces are molder.! of resilient rubber or silicone with soft: . · 
comfortable ro!led edges and easily adjustable headbands. 

Respirator Hazar-J NIOSHiMSHA ---USE -
Numb~r Description Approved No. Cartridge 

SI210i~1210S/1210/1~IOS Dusi/Mi~l TC-21C-140 
· ·si211/S1211SII2t I/1211S Dusi!Mostlf=:JIIIOS TC-21C·I~I 

S1212/SI212Sti212/1212S Aildionuclide TC-21C-142 
SI217/S1217S/1217/1217S Dusi/MisUFurn~' TC-:>!C-365 
SI221/$1221S/1221112::?1 S Organi.~ Vapur TC··.'31';-YJ R2t 
S1:?:.!11G,S12".!10S/ Org;;nic Va!>or. Uusi!Mi!'l ft;-23C-51 H21 
1221101122110S 
S1221 131SI22113S/ Org<Jnic Vapot. l)usl' TC-23C-52 A:? I 
12211 :!:• :?2113S Fumes/Mist 
S122,.: c122115Si Organoe Vapor. Pt!slicidas. TC-~:C-54 A21 
1221' ·:2115S Painl Lacauer. and enamel 

Mists, and C'\;SIS and ML<;IS 
S122l16/SI22116S/ Organic Vapor. Poinl Tt::-23C-258 A21 
122116/122116S Lacquer. and Enamel Mists 
SI22117/S122117S/ Organic Vapor, Painl TC-:.!3C-72!l R21 
l22117112211.'S Lacquer and F. r: umel Mi:;ts, 

P\!slit:idos Dusu1Furnos/Mists 
S1224/S1224S/1 224/1224S Aonmonoa/MeUoylarnine TC-23C-70 A24 
122410/S122410S/ AmmoniatMelhylamine, TC-23C-7t A24 
1224101122410S DusUMist 
S122417/SI22417Si Arn!YoOII;iiJ ~~olt.ylamine TC-23C-7:?3 A24 
122417/122417S Dusl. Fume~ and Mists 
S I 2251 S 1225S/1225/1225S OrgMic Vapor! 'cid Gas TC-2JC-76 R25 
S122510/SI22510S/ Orgamc Vapur/Acid Gas/ TC-23C-77 A25 
122510/122510S DusllMist 
S122517/St22517Si Organic Vapor/Acid Gas/ rC-23C-717 A25 
12:?517/122517~ Dusi/Furr:e~/Mosl 

S1231iS 1231 G/123111231 S Organic Vapor TC-2JC-293 A31 
S123112/S123112St Organic Vaporifladionuclide TC-23C-294 A31 
1231121123112S 
S1234/S1234Sil23411234S Ammonia/Methylamir.o TC-23C-289 A:J4 
S I 23412/S123412S/ Ammonia: Methylamine/ TC-23C-291 .i34 
12341211234\?.S Aadionuclide 
S 12~/S1235S/123511235S Organic Va~ouAcid Gas TC-:?JC-298 R35 
S123512/S1:!3512S.' Organic Vapori,\cid G:1s/ lC-23C·299 R35 
1235121123512S Aadionut:lide 
s 1226/SI226SI122611226S Acid Gases/Fcnnaldehydo TC-23C-699 A26 
S122610iS122610St Acid Gases/Forma!d9hydo/ TC-ZJC-705 H26 
1226101122610S. Clusllt.list 
S122617/S122617S/ ,Acid Ga~es/Formaldohydai TC-23C-710 A26 
12261711226175 DusL'Fumes' Misl 

Before using the respirator, carefully read the following instructions 
and refer to the NIOSHIMSHA approval/abel sheet whenever necessary. 

Filter 

RIO 
All 
Al2 
Rl7 

RIO 

At3 

RtS 

RIO 

A17 

RIO 

A17 

810 

R17 

A12 

A12 

A12 

RIO 

R17 

LIMITATIONS AND WARNINGS 

1. The instructions furnished with these respirators are for your 
benefit, to inform you of the specific limitations, proper use and 
required maintenance of your Willson respirator. For yuur 
effective protection, read and understand them before using 
the respirator. 

TO LIFE OR HEALTH. DO NOT USE IN POORLY VENTI· 
LATED AREAS, OR CONFINED SPACES SUCH AS TANKS 
OR SMALL ROOMS UNLESS ADEQUATE VENTILATION 
IS PROVIDED. 

2. Respirators labeled for protection against particulates only 
shall not be used for gases or vapors. Respirators labeled for 
protection against gases and vapors only shall not be used for 
particulates. Always read carl ridge :!nell or lilter labels prior trJ 

use to ascertain that you are using :;8 correct respirator for 
your application. 

. THIS RESPIRATOR DOES NOT SUPPLY OXYGEN. DO 
NOT USE IN ATMOSPHERES CONTAINING LESS THAN 
19.5% OXYGEN BY VOLUME. 

4. DO NOT USE WHEN CONCENTRATIONS OF CONTAMI
NANTS ARE UNKNOWN OR IMMEDIATELY DANGEROUS 

5. Leave the area immediately if: 
a breathing becomes difficult 
b. You smell or taste the contaminant or if your senses indi

cate any abnormal conditions. 
c. dizziness or other distress occurs. 
d. the respirator is damaged. 

6. Never nll~r or modi!\' the resp!rator. Altering or modifying the 
respirator will void all approvals and may cc ~ribute to a 
reduction in protection to the user . 

7. This respir<:~tor is for use only by trained qualified personnel in 
accordance with a respirator program outlined in ANSI Stand
ard Z88.2-1980 and OSHA Regulation 1910.134. Copies of 
the ANSI Standard may be obtained by writing ANSI, 1430 
Broadway, New Yort. !0018. 
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1210/1210S/S1210/S 12105 

PEA MISSIBLE 

RESPIRATOR 
fOR 

OUSTS AHO MISTS 

(Nis'H".A) _._ __ _ [Jr~!J -----
WiNE. SA/Ell AJotO HEM. TH AQ.usHISTRATIOH 
NAltONAliNSTITUU. lOR OCcuPATIONAl. 

SAIE1Y AJtotOitE.Alltt 

APPROVAL NO."TC-21C-140 
ISSUED TO 

WILLSON SAFI!TY PROOUCJS 
REAOIHG.I"£HKSYLVNAA. U.S. A 

L.J.MIJAnoHI 
A,.,...,......,...,,IIIIIPII,..JPf~'11Un~OIAI·IIfldn.sta 

h&""t • ~ ...... ....,......., ..... ave not ... uwn o.utt ~·· 
pel !;UCIIIIItWWI' 01' 'IIRiaGI'I ~,... C1NO ~ 

Nul lgr uM .n a&JIIot.PI ... " cunUw""V wn .... , IV~ 
IJ'flfC•IM 11•rCJ'W'111 
NOIIOIUU·I~~ ... Ifiiiiiiii'NI4rtycuww,.rt"""tuW. 

Otl n.MIII 
CAUTION 

111 ~anv ... _.aN."'·~·- P81'' """'~~ac ....... lhOM '"'"".,._.ow .,._,..,...,ac,.,.., wno.. uw ~""""aw-Oll• 
~g,.~.n<C\1 

IDMow ~ ,..,.,..n.,..,·a .,_.,""'"""' .. JOf ~ ......... 
Thlt r•SPII&I.Of J.NIII De IMKIM. liiLtd. "...0. ana....,... 

Ia~ Y'1 KCOfGance wr\11 io6t.ne s.i .. 't aNI ,_..,..,. AGrnlft• 
''"~ Oca.~ ......., aM .,...,"' AcMwiiiNI.,..... 
aM-- Wt.IWMMe ·~ 

MSHA-NIOSH APPROVAL TC-21C-140 
I~ 10 Wilhoft 1UMJo Proowaa. Uly L IllS lOr Clultlllld 
mM~- . 

Tn. apprOWN .,......., """"''" W .. ~ WW:IOn 
p61a..,:Afti'OG'OI ARIOGIOI' IAR/OGOII.AIUCUS&K~ItiD 
ITc-IICoi.O)ltllefiAnO Ae.laiiDW ,..... .. 

122116/1221165/5122116/51221165 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORGANIC VAPORS. PAINT. LACQUER AND 
ENAMEL MISTS. AND DUSTS AND MISTS 

[!Y!§;:F§) !"~)~-, 
lwlltoll SAillY AlcO Hl"'- fH ~RAIIOtt 

HAHONAL INSIITUll lOR 0C:CUPA1~ 
&All n AH0 IIIN..IH 

APPROVAL NO. TC-23C-258 
ISIU£0 TO 

WILL &Ott MIUl' PROOUCll 
RfADUWO. PEHHaY\.YAHIA, U.S. A.. • 

I.IMITAnQNI 
Appf.....OIOI f~UOf'J' ptOWCIIDII llgiiM4: Ill ....... ol 

"""'- IKqUitll ~-.......: CIJ 1101 -.II'M I.GGG pe1t1 
..., ...,.,_ OtV4nllr •800ft 1rr ~~PI""""'' Mill_.... .... ._. t __ --v'...., ......... IICII .... lhM oa.--.
Prf cw6itl ....... or I _.... PIIIICift ,_ CUOlO lOot.; MO 

,.boan:::-.:-~ ................. .. 
"""' ........ pl_.. ........ .e.ctllet'Wf ... ,... ..... 
p~, .......... ICif ................. """ .. . 

............. ~...._ ........... .GOO p.MapW.........,.,.,.. ............. ~~ 
o..c-~_........,....,.... ..... 01' ...... 

HoftotiiM'ill ........ "~ ........... . 
peo~cent oa""" 
HoCiofYNIA.._..._"~~--Iile .. - . CAUf-......... ,....... .. ~ .... ..-... ... .... 

lufMihiO Dy .... ......a.caw. _.. .. ,.. ....... ........ _ .. _ 
f_ .... _ .. __ ... _ 

cat" ......... ........ 
lhilre.,.,MOI'..-De~ ...... VMCI.NO_.. 

taiaocllooK_....O __ ,.,..., __ _ 

lUll.,._ QccYDa&tOMI SaieiJ 1M HI ................. 

UMI "* &H*CH'e ·~ 

121111211 S/S1211/S1211 S 

PERMISSIBLE 

fiESPIHATDH 
fOR 

DUSTS. FUMES. AHD MISTS 

lr\iisl=iA.' _.._ __ __.!J 
.. INE SN"f:JY AHDII£AL1ttAOWIHIS1RAhOH 

HAftOfiA.L IUSTIJUTIE fOR OCCUP,\J)()H.AL 
SAIUY AHO Hu.l. JU 

APPROVAL NO. TC-21C-141 
ISSU£0 TO 

WILLSON SAFETY PROOUCTS 
ni!AOU.O. PlHHSYLYAHIA. U.S. A. 

LIMI1ATIOHI 
Al>prU'Nd IOf,.......,., DIOMCt!Oft ....... OUML ,........_ 

......... ~.~ ........................ a.G& 
n~- ~ a.bic ......,, dultlo Mil lhOla ,...._. a ~ 
wuiot_. ..._....,_ ....... YIM I_....~ pet CUb1C11 , .... 

Nut k.w UM lfl a&IAO.....,.. ~ ... llfWift lt.l 
~lcenl U4rteft 

Nul lui ua. ,., allfiOIPI..,ft ~...., daftiQIII'out.IOW. 
tN lw<IIIIIL c.t.U riOH 

In ............... Of ....... pwot.sldel~ .... .,_. 
lwNSiloedlrrUie~-"""'*lhePIN""""~ ....... ~~-
''*"'- lhe INIIU&acluf•'l IMtructiOfta fOf c ...... 

1111., .. 
n-. rnpwaKW Shell be~- WIIN. uNO. and....-.. 

&utOd lift KCQf'~ IIWft ....... s..&.ty Met HINI&h AdiiW)
'iU•IIOft. QecyPMIOMI &Mitty encl HHNft ~aii!Oft. .. ..,"" .... ...-.-.~. 

MSHA·NIOSH APPROVAL TC-21C-141 
"""*~ 10 Wllborl ,...., PtoduaL ..., ' ~ kif ....... ........... ~ 
~:; ~.:,·,~c:;:~C:.,':..n~·~ 
Mill HU ITCoaiC.t4tl...,a. 

l?.m vJ/ ez4 
1224/12245151224/512245 

PERMISSIBLE 

CHEMICAL CARTRIDGE RESPIRATOR 
FOR 

AMMONIA AND METHYLAMINE 

[.v.s"H:a} ------ [N1~1f-, ·---
""HI SN"ITY AHD HLA1. THADUIHI.Sl'AATIOH 
NAIMJNA4. IH&flfUJii fOR OCQWAfl~ 

SAlE JY Net H£Al.1H 

APPROVAL NO. TC·23C-70 
ISSU~D TO 

WILLIOH &NitY Pf-oouclS 
AI.AOING. PIHNSY\.VAHIA. U. &. A. 

UMITATIOMI 
J\tllpfOWII tor llfM*!Mmt P'~ 80 ...... ""01 IIIICWI 

ih-M. JOOPMaa,_, ....._.~••oo_...,....~ 
~ ... ~~ ............... 
pefC.nl .. 19WI. 

N1111101fiN•.,..,.., .. ~ ......... .ow ,.,_. .......... 
CAUTION 

In -..~no,_ ... Of leNin.,.,..~ wAA tiiOM 
u..._.cr,.,_......,......,.,W~GMu.~~ .. ........ .........,... 

FOllow 1M ,...,..,...,.. .. .,_.,...... tot CMftVNl9 ·--., ...................... -... ................. 
-~ .......................... ~ 
~"!""-=--- --

1212112125/S 12121512125 

PERMISSIBLE 
RESPIRATOR 

FDH 
DUSTS. FUMES. MISTS. AHD 

RADIONUCLIDES 

(!Yi§iF".A) r·-· ---~ ~~~ 
t.ttNl UfU't AHO HIAL fH AOW.IUISTAAnOt~ 

HA UOHA&. WS TITVU. lOA OCCuPA TlOHAL 
SAIITY AHO HIAL JH 

APPROVAL NO. TC·21C·142 
ISSUED TO 

WILLIOH SAIITY PIIOOUCTS 
RlAOtHQ, PINNIY\.YAH&A. U. S. A. 

LI .. ITATtONI A"'"'" tor,....,.*, Ptot~ •o•"'•" Ovt~t. '"""'"" •no ,. ... "'""' t ~·• ,.,..,•o• "'" ""-' 0 ot IIMIMOI.,.. ,._c...- ....,. ''" .. "COliC...,... ctdf&.,.,. .......... ~ .. 
Nollot .... lft~" ............ " "'*' ......... 

CIHIIO.IY9eft. 
HOI tot' YMift~ .. ............,.,.,..,OUIIOidt .. -.. 

CAUTION 
Ill ..... _,. ,.,.._.,_ 0# ,.t»>ll. P¥" flt»ttfiiCM ..... """"" 

............ ., ............... ,tvref WftOef ... "'..,..,.. ........ ....... -
fQIIOtf "'- ....,..,.ac.tvrlf' "''""" ...... 101 ~ ... .... ,,..,. '"'*'Uti.,.._ M aetect ................ .,.. ~ 

WlwO 1ft ac:cOfOUC• Wttft ..,.. ... ...., .,_. ......... AdftMft.o 
.au • ......_~ S.l .. , Mel*.,.,.~,..._ 

·---~~'*" 

MSHA-HIOSH APPROVAL TC-21C-U2 
....... .. w.o-a..,P'Iocll.lcu. ..... ·~ ..... ..,.,.... .......... ..... _.,~ 
'-:~~.==-:.~~~ ~llVI,CtQI._.I. lOOI........,_IIM 

122410/1224105/5122410/81224105 

PERMISSIBLE 
CHEMICAL CARTHIDGE RESPIRATOR 

FOR 
AMMONIA. METHYLAMINE, AND 

DUSTS AND MISTS 

,~~~~.,...'F-~---J· rr.i-:: .. !i=i=o)=~=-l 
....,.. I.AIIT'f AHO kiALlH A~ltl'lAitOII 

NAIJOfroiA&. &HSJIIUII '011 0CCuPAUONA4. 
$AI ElY AHOHL\I..lH 

APPROVAL NO. TC·23C·71 
ISSU£DTO 

WJ&.\IOH IAIITY PfKlOUCJ$ 
llfAllfl«l. l"ffi&tt!IYLYAHIA. U. '· 14. 

I.II&ITA._I 

...=.::-..::.~..:=~r;;,=: 
5*.....,. ....,.._..,Ill Clulll lftO,.. ,.._, 1 .,_.. · cw-aa:::...-==-=-==...., .. ,.,_ .... 

Nflllot " .... ~" "~ .......... ,,, 
~Uftl lot•f'P"'' 
NollofVMift~..,"IMIWIIIOe'"'~CNI ... .. - CAUTtOH 
In ........... ., .... ""' '""*"'"· ....... td4Jrtllloe .. -"" '"""-

IUtnnned CJy U. ~~~~~ wno.lhe "'...,...,.....,...., .. .,.... ... ..,..,...,..,. 
fOllOW ... ~---··"' .. ~ ..... ,~ Callrtelgn...O ...... t. 
, ... , ......... -- ... teofi~ClM. hi ..... U"Md • .,.. ....... 

, ......... -cc:Ofdenee wtU\ ...... a. ... ., .............. ........... 
1\UMIOft,. Oc.aUII*IOMI sw.ty Met ,... .... ,.,...,...,lboft.. 
IIMI OChef apoiiC .... ~~· 
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1221/1221S/S1221/S1221S 

PERMISSIBLE 
CHEMICAl CARTRIDGE RESPIRATOR 

FOR 
ORGANIC VAPORS 

1'
·-·----1 ~~ 

WHI SAfETY AHD HE"L TH AOWIHISTRA liON 
NATIONAL &NSTITUTI '0A OCCUPAT~ 

SIJf.TY AND Hf.AUH 

APPROVAL NO. TC·23C·50 
IIBU!DTO 

WIU.SOH IAflrY PRoOucTS 
AEAOINQ. I'EtlmYLv.\H&A. U. I. A. 

UIIITAnOHI 
Apprf'OWICf b' .._.._.,. IPf'OIK.._ ~not -.. 

ltl.M I,CIOD PMUI PM INIIIGII uganc .,_.... 1Pr ........._ 
Do ftCIII ...... 101' ~ ~ OlgllfiiC Wepoll...., 

pool • .,,.,.IP'OC*IIft OllhoN wflelt...,., ... """ Mala 
ot ,~ _,. IOtMftll ......,.., ... 1M urv-oo-. 
~ YM CCIIf'ICWIU...,_ .. llie..,...., IMA 1.000 

Pllll PI' IIMNIOft Dfg.MIC .,.., • .,_.. INII COftaiftUMOft 
P'OOWCft ........ ............, csanqeroue 10 We .. _ .... 

Not tol uM ... ~ COfttMIInt .... .,..... 11.1 
J*Qf'll D&yOeft. 
Noelof.._lft~......._.....,~OWIO ... .. _.._ 

CAUTtoN 

tn ~ , ........ - '"*'" '*'" ldenllcel- WWiiM -lw....-.a ~ lhe ........,.ac..,., YIMMf .,..penlnlftlapPtOMI -.. -c:=..&IW ~·a ~ lor c:Mnlilln9 
,,_ ..... MDI ..... be~ bnN. UNO. Mil fl'lllft-

1 ..... .,. accoroaMe _,. ...._ SAtet, Mil HNIUI~ 
INIMOA, ~....., .,.,.,....,~ ...... 

lndOUW~~ ...... 

MSHA-HIOIH APPROVAL TC.23C-50 

-·-----.~. ...... 
"1:"'~--- .... --- .. - .. -..... ->COS--. RIIITCoDC-401 __ _ 

1225/1225SIS1225/S1225S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FIR 
ORGANIC VAPORS. CHLORINE. 

HYDJIOOEN CHLOJIIDE. AND SULFUJI DIOXIDE 

[~~~j 1"~!~-l 
MINI IAIITY AHO HIAL TH AOW&NlSTRATION 
NATKJHAL Qrdntutl POA C)CCUPAT~ 

SAI'ITY AHD ....... TH 

APPROVAL NO. TC-23C.71 
UIBUUITO 

-.- IAfiTY -.era 
RIADINO. ...... n.VAMA. u. .. 4. 

IIIHA-NIOIH APPROVAL TC·23C.71 
....... ..,... ....., ,..._, ,...,.., I. , ..... =--.. ---T.._~......., .. -- .... ~ ...... 
~T~li~IWOOOIINWOS,..._.., 

122110/122110S/S12210/S122110S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORGANIC VAPORS AND 

DUSTS AND MISTS 

~'"""!Y!-~-:F-~-:1 ,~ .. !'~~-~-~~-, 
.. IHI SAil JY AND HI AI. TH AOMIHISTRATtOH 
NAIHJHAL INSlllUU: fOAoccuPATtONAI,. 

SAfi.TYAHOHL&LTH 

APPROVAL NO. TC·23C·51 
ISIUEDTO 

Wlt.LSOfol SAIIETY PRODUCTS 
AlAOIHO,. P£HHIYI..YAHIA. U. S. A.. 

u.TAnc>ooa .:::-.;: = :::::.::=-:--..::.::.-.: 
.......... ~ .............. 11\MG.DI .... 
ar-~OYDIII-ori...._~~CIWIIICIIooL 

. Oo ""' ...., kW Pf'OIKiiOfl ~ Of'98NC .apot'S .,..._ 
poor ••""'' ~ • ..,......,...,...... ... Ngll ...... 
01 ,._.... -- IIOftMiM .. ..,... .,. u. cartnOIJI. .....__-..a c~ _.be ao... lhM I.DDD 
PMII Pel...._. CWCJIIftiC t'IIIPOfl.,.,. Utll ~liM :::':" ........... .........,.....,_ .. _ ...... 

Hoi IOf YM lfl • ._._.," ~ .... ~Mit 11.• -0&-HotJofUMin~---......, ....... OUIIOiilt 
01 he...... . . 

CAUTION. 

I 
In_~,_..... Of ,......petta~--PIOM 

~ D1 .... ~- WICief IMC*8Mftlepponl -.. -ftillao. .,. ~-.. w..wuoaon. lof ~ 

~~w:... .... ..:.. .................... .,... ....... 
....,. ... 8C'COt'OMC:e .......... S.lety and HINilft .-........ 
..UibOft.~ Salef1Nd....._~ ..... 
and--~· ...... 

M8HA-HIOSH APPROVAL TC-23C·51 

=:."::'!:':to..-_ .. ·--""'_........,_ ..... __ 
r::-: ARJ'QO W AA1CDI ,_ aAR7UII 01 SNU1:DII---. 

-~~~- RIO lfc-JIC)·I..,-._-

122510/122510S/S122510/S122510S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FDR 

ORGANIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

AND DUSTS AND MISTS 

f M's""H • .AJ l"iiirsit-j l ~ ..... ___ ·-===--
t;.IHI. SAfETY AJrCO HfA&. TH AOUIHISTRATION 

NATtOho\L 1HSTITUTI fOA OCCUPATIONAL 
SAPITY AND HIM.TH 

APPROVAL NO. TC·23C·77 
ISSUED TO 

..,..__...,""'~ 
R.lADIHO. P"'MWR.YA*A. u. .. A. 

122113/122113S/S122113/S122113S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORBANIC VAPORS. AND 

DUSTS. FUMES, AND MISTS r-·--- 1 ~·0!~ 
Mltr.ll SAlin AND H.IALTH ADMINISTRATION 
NATIONAL tH:.iliTUTI FOR occuPATIONAL 

SAI'ITY AHO HIALTH 

APPROVAL NO. TC-23C-52 
IIIUID'I"O 

Wu.QN SAI'ITY PRODUCTS 
AIADINQ, ~VANIA. U. S. A. 

1231121123112S/S1231121S123112S . .. 
PERMISSlBLE 

CHEMICAL CARTRIDBE RESPIRATOR 
FOR 

ORIWIIC VAPORS. DUSTS. 
FUMES. MISTS. AID RAOIOICUCU0£8 

[@.f~~l N1os1t r-·----~ ·-===--
- &ANTY AND HeALTH ADOUNaTIIAf-. 
HATIONAC...mt/rl-oc:c:ui'AT-

IAfnYAHD......_TH 

APPROVAL NO. TC.2SC.214 
1118UI!DTO 

_.__ IIN'ITY PAODUCTI 
..._,.__U.I.A. 

~·---=-----t.ooo..... ~ ................ 

=--====-.-~:':!"·':"= ----OoiiiOI..., ................. Of'llin*D ..... -
:-,..::...~:=:-=::.;.--..... ........._ ____ ..................... .aoo . 
...,.. ..., ...... .,..... ,... .,.,..,.. oonoenu..,.. =----....... 

Hoe ..... Ia-___.... .... "'- .... ---=-------..._.....,. .............. 
~ ....... ,..._.,,....,..,.,.. ................. ::e.--:-.::.... ............ u..,.,.......,.,. 

c::::.::.:::.--'" ~ .. ~ 
TNI ,......, 1M1 .. 11i11CMcL IDtd. UMd ancs ...... ......................... ......, .......... ~ -----------
MSHA-HIOSH APPROVAL TC-23C·2M .................. ~ ........... ,~.--orrr:: ..... -=-..,--.::r~---r.r.c ::J::::': .......... - ........... -
lf~--RIIIfi:-IIC.IG)Mwl. 
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122115J122115S/S122115/S122115S 

PERMISSIBlE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORGANIC VAPORS. PESTICIDES. 
PAINT. LACQUER. AND ENAMEL MISTS, 

AND DUSTS AND MISTS 

r~.v.=s='H= . .A"""\J j'"tii"cis1t-
~- .... ---r --===--

...,.I IAIITY AHO HIM. TH ADUwtiTAATION 
NAHOHAL JHS11JUJI 'OA OCCUI'.aJJ()HrAL 

SAIETY AHO HIAL JH 

APPROVAL NO. TC·23C·54 
ISSUED TO 

WM.LSON UIITY PRODUCT I 
~-~YI.'INM.U.S.A. 

LIIIITATtONI 
Acllt ........... ...,,, ___ ......,..,., ... -.-·.-

,. .............. .,...,, " ........ Ql """'*'-\ll-..1\14 
.-s.. .._.., ... ......._HI..,., 1M -.tQ ........ I._.. 
......... ..,. ......................... QIIIC ...... , .. 
... ,.,.. .. ClfN ........ r»., ~ .. .. 
......... , .............. ,a-c., ........... .. 

.. ,. .................................. ,NICJitlll ... ..,... ........... , ... .... ,.__.,.COI'C..., .............. ..._,_CIID .. tt"' ... 

...... , .......... •a.tt l.ll CeMtiiUIIIIM tfHtfCII ---· -..... ..... .,. ....... -.................. ................ __.. ..... ,. ... ~ .. ""' 
--------~~~·-·--t::.AUT:tOfll ........ _. .... , ......................... ........ ., .................................................. . , ..... .......--........... ~ ....... .. -· ........ _ ................................. . 

=-:::.. ..... w.:...~·::.:::-:...--.::: 
~ ........................ __ _ 

MSHA-HIOIH APPROVAL TC.Uc-M , 
______ , ..... __ 
..................... _.._,., ..... ... 
• =::-~·--.:iit.=r:.= 
·~~------

1234121123412S/S1234121S123412S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR AMMONIA. METH\'I.AMIIIE. DUSTS. 
FUMES. MISTS AND RAOIONUCUDES 

....,_ SAI£'0' AHO HIA&. TH ADUIHISTRATIOH 
NATIOOW. IHSTIT\ITI! ,011 OCC:WOATIOOW. 

a.v&TYAHC>HaAI.TH 

APPROVAL NO. TC·nC.Zt1 
IIIUIDTD 

~-&TY"""""CTll 
--Y\.-U.I.A. ....... ~ .,.,.., ,.,.......,.,_._ao--t' fl)ttOt-. ._ao,.,.,., ...._....._ m 1'101..,. ... 100 

==·==--~=:::: ,_.CIYOIIO.._ ........ ~--.IIItii..._MII -NaiiOrUNIIII .......... ~ '"'"*" 11..1 ----.. -~............,.,..,.. ..... ·- ~ ,......,.,,_...:Jtl,..........,...,..., ....... 
::::;a_:r,.-:,; •xemr--M~~ 

,-.,_ lhll nmelifiKI 11'1 ....._ 1D1 ........ ---Tall,...., ... .,... ... .-ctiiiiiL ....._ ...... INI ......... =:::=-.:::..::r: ....... ,.... 
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1217/1217S/SI217/SI217S 

PERMISSIBLE 
RESPIRATOR 

FOR 
DUSTS. FUMES. AND MISTS 

~~ -----
t.tiHl ~ElY AND HEALTH ADMINISTRATION 
NATIONAl. INSTITUTE FOR OCCUPATIONAl. 

SAfETY NIO H£ALTH 
APPROVAL NO. TC·21C·365 

ISSUED TO 
WILLSON SAfETY PAOOUCTS 

AEADINO. PENNS'ti.VANA. u.s.<>. 

UIIITAT>OHa 
~-,...., .... ~~ ..... ._.... ... ............ -........................ o..~ .... .. 

Atltrll'-..... .,.-..................... ... 
.... , .......... pera.-IDII&. .......... __,.... ................. ~ .. __ 
,__WIM_......,_.._.....,......,.. ..... - ....,._ -............ ,.........,.,...._._ .... 

...,.., .. ~----~----,..,. . ...........,..._..... .. ~ ..... 
1'M,...... ... oe...a.& ....._..-.....a ...... • 
~_..,....,_..__...__.()a;:ucre. 

~ ................ ~.,.. ........... -
I.ISHA·NIOSH APPROVAL TC·21C·3U 

,._ ....... ....,l'rolluc:la....,d.ltM.IDr ...... ..__ .. -r,.....,........._. __ ..... ..._..._.Difolll.: 
AIUV)or~•~MUCD•IoUU'I:Ia----.AirtTC4~ a..n. ,... ... ,__. ... ,._,...,,_.._. 

122610/122610S/S122610/S122610S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

FORMALDEHYDE. CHlORINE. 
HYDROGEH CHlORIDE. SULFUR DIOXIDE. 

AND DUSTS AND MISTS 

YiH1 SNETr AND HEALTH ACIUNI'TRATION 
NAn0HN.. &NSnTUTI FOA ~ATIONAL 

S.VITY AHO ......_TH 

APPROVAL NO. TC·23C-705 
IIIUI!OTO 

-uoN LVITY PRODUCTa 

-~u.&A 

UIIITA-
......,....,........,_._ ..... ,,, ____ _ 
~--......,_~~~ .......... ,_. ..... 
ClllelnN&QtiiiCII--to..,.,.-.....-o-cMclfllll&ar 
tt~ ............. --.... ---. ...... -
............................ aa ......... -.......... ,__,. ___ 
Do••·-..... ....-.....-...... -Naa.., ... __ _..._._.,,.... -Nolllf..-illl.......,._..., ............ or - ....,._ . ..,.._ . ...,...,.,.__._._ .... .... ., .. ----.. .......... ~....- ....... -, ... _ .......... ~-ct..,..~---.,......,.. ..... ._. ......... _.. .. 

............. "'*" --~------~ .... s-. ... ,....~ ... --~ -
J
; •--•1.1•8•HA .. ·N•I•0•8H .. AP .. PR•O•V•AL .. T•C•·~ .. C.·7.~ .... ____ .....,fi'Ndwal....,ll.,_,flw..........,.., 
~~~ ............... ._ .. _ 
y._~_,~ot .......... ~,.,.. 

AI4JIQ:Ior AAraDSor IAitlOO•IAAJIQOI. liiGIOIICa ..a~ 
llc.zx:..-.. RIOCIC41C.I«<t ...... - ,_ .......... 

122117/122117SIS1212117/S122217S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORGANIC VAPORS. .PESTICIDES. 
PAINT. LACQUER. AND ENAMEL MISTS. 

AND DUSTS. FUMES AND MISTS 

(.v.5H·.a) _....,. __ _ 
MtHE SAfETY AND ttEALTH AOUINISTRATKlN 
HAIKlNAL aNSnTUTE FOR occuP.ATlONAL 

SAIOY AND HIEALTH 

APPROVAL NO. TC·23C·729 
ISSUED TO 

WILLSON SAFETY PRODUCTS 
READWG. P'DWSYLYAHIA. U.s.A. 

UIIITAnoHa 
AppOIIIIIIOr,_..,.,llfCIIICIIDII-e--tii .......... JXIO 

.,..,.,_....._~~br.-.-:ti'I~PI--QI 
~~-~ .. ,-. ......... - ...... 
._...........,~ ........ o.ca-.-.Qolllllcl ...... • ,,__..,...,._..._Widctt ... ~twrelll. 
Ooi'ICIC--~..-Gf911W----IJIIIJC' ...... 

~--...._..911'*_,...,_ • ....._. .... ...._ ,___ ... ..,.,..... 
,..._._~ .. blf--- .... I.Dtl) ... l* 

....... ar...- ... ---~--~-pNr • .........,.,.._. ...... llf ....... 
Nae_.a.otar~ 
,. .. ..,.---~ ...... ra.&~ 

o-::..~ .......... ......., ............ ...... 
CAUTlOH 

ln!MirJnO,..._Of.....,..c-DIOW'IIieal .. ._..,..... 
trr .. ...,.,_.., ...... ...._..~-- ............. 
,_.. .. _.._.....~lllfCNniJI'Ic;MriCIIgile--, ............... be~bniG.---. .... ~~~~~ 
cur.-ce~....,.s.Mr...a..-.-~~ 

s..r_ ..... ..___~ .... ------~ 

MSHA·NIOSH APPROVAL TC·23C•721 
I ..... IDYIIilllllaft~PrOdUCia.....,II.I ... IOrOf'Oii"le,_-. 
~ ...... ~ .......................... ..__ .... -~:::::~=·~-== 1117 fTC41Coalf .... ........ .... ,....,.... 

122617/122617S/SJ22617/S122617S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

FORMALDEHYDE. CHLORINE. 
HYDROGEN CHLORIDE. SULfUR DIOXIDE. 

AND DUSTS. FUMES AND MISTS 

MaHI! SAI'OY AHO HeALTH AOUINISTRATIOH 
NAitONA£. ONSTITUIE fOR OCQJPATK)NAL 

SAfETY NfO HEAI.lH 

APPROVAL NO. TC-~C-711 
IBSUEDTO 

WILLSON SAfETY PAOOUCTS 
RlAOINO.PENNSYI.IW<IA.U.a.A. 

UIIIT&TIOOia 
~- .... ...,~~··, ......... ...,,., 

Pl'ti,_..._.~QI.-_.IfW'IIOI*b,__... 

~ C3t ,. ........ 10,..,.. c---~ cNDnOII; 
1411101 ... ...,.10.,..c-..-......-..~rs ............ 
..... -~ ...... ....., .... riCII ... IhMQ.Q& ..... ,.a..._., __ ,....,_a-.laal. 
DD--.-~-..._..~ .... --.-...-.. 
HOI IDf UM lilt ........... ~ ... lfWI •s ~ .. _ 
.................. ----..~--Of - ....,._ 
lfi ........... Of ....... ,.,.~ .......... v-,....,., ...................... ~...,...--~~~~ -f._lhe...,...,.,.,~bcftllr9I'I~IIICI -, .. ,_..-- bl ~11M& ......... ....,.......... 

~- ..... s.., ........ ~~ 
IIOnlllllllriiiCI...._.~ .. ------

MSHA-NIOSH APPROVAL TC·~C-711 ................ ~~....,, .. ,-. ... ~ 
~..,.......cHordl. ................... -.-.-.. -r,..........,___.,~ot.,..~....._..~ 
AAIOOorAA1'CIDS or SAA10001 SAA100S~ A)8 ~ 
lTC·~ All IJC-.llc:.-.-. .......... MD ... ,_.,.,.,_ 

.122417/122417S/S122417/S122417S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
AMMONIA. METHYUMINE. AND 

DUSTS. FUMES AND MISTS 

(.v.st:i.A) _._ __ _ 
MiNE SAfETY AHO HEAllH ACUHISTRATIOH 
NATIONAl. IHSnTUTE FOA OCCUPATIONAl. 

SAIETT 1>H0 HL\UH 
APPROVAL NO. TC·~C-m 

ISSUED TO 
WII.LSOH SAfETY PAOOUCTS 

AE&OINO. PEHNSYI.- u.&A. 

UIIIT.\,_. ....,..... .. ...._.,~ ................... . '*""' ............... "' .............. ,. .... ......,_..Qt-. .... ..,_ .......... ........ .......IIICII .. .,._t.GI-.,_,_ ........ -. ....,.cwc .... 
HOIIDI..--. ............ ~ .... ._. .. ..,.... -NDIIDr _. •---- __..., ....,_ • ... or -

CAinDI ...... ...- ...... pen~ ...... _ .... 
...... Dy .................. ,._ ......... .. -,__. .. -.-........ ...................... -r,.._..,.,..,. ~ ...._ -. ... ..--. 
~ .............. ""'~ ............. OI:cullllo 
IIIOrW.s.Mr ... ..-~ ...... ........ -

MSHA-NIOSH APPROVAL TC.UC·l'D .........- ................ ~.-.----.............. -. .... ..-.-. 
~=====:.;:::::... :&.-==: 
........,,.,~~C-aN-.. .. _.,_.. 

122517/122517S/S1225~7/S122517S 

PERMISSIBI.£ 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORBANIC VAPORS. CIILORIHE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

AND DUSTS, FUMES AHD MISTS 
' (.vis""H . .AJ ------

WIHI S.Vt:T'r AHO ~TH AONIHIS'T'AATIOH 
NAJI()HA&. ...SnTUTI 'OR oc:::t:l'A110NA&. 

SAIITY AHO HaALTH 

APPROVAL NO. TC-~C-717 
·ISSUt:DTO 

WILLSON SAI'n'r PAOOUCTS 
RIADCHO. II'ENGY\.YAHLA. U.I.A. 

UIIIT&TIOOia 

~-......,...--.~···------·IJ/10 pMSC!ef--.-.......... .,. ........... 10,.. .. -
~lla--.-10..,..., ..... ..,........,.. 
f6IIIDI_,.._IO .... IIIII'_ .... -....__ ..... ..,._,......_... ..................... ... 
11' .. ,. ... __ , ..... ~-~ .... 

c. ........ ~ .... ~---- .... 
-...~ . .._._ .... ..,__,. ... .,,_.. ... IOfblfll----.. ~ ..__._. ____ ... ._. .... .ace,..-........... ...,. .... CIIIf'ICWIIr_.,,.._..____. ----. ............... ...... ........... ---~ .... ---· .. ~ .. _ 

HOI..,._., .......... .......,....,_ • ... • -
CAUTQI 

~~~ ........................ ..,..--:.~- ... ... ....... .................................. .. -,..., .. ..._.......,~-CNr9RI .......... -, .. ,....._ .......................... -... 
~-...,_s..r ......... ~~ ... ....., ... ...._..............__ .... __... -

MSHA-NIOSH APPROVAL TC-~C-717 ........... ~.,.._.,~...., .... .-. ........ --. 
~~~ ................... -. .... .,... -1 .. ~___,.,~ol ... ......,-.... .. 
AAI'OOor AAIUOSor SAIU'CID01 S.U.I'ODS~. ~~ 
tTC·l'lC·,.,_ nil ClC·liC--. ..,.,_ ..,.,_, .-.-... 
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123512/123512515123512/51235125 

PERMISSIBLE 
CllfMICAL CARTRIDGE RESPIRATOR FOR 

OROAHIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

DUSTS. FUMES. MISTS. AND RADIDNUCLIDES 

(.v.s"H"AJ I"'NiQ"=s1tj ---- ------
iii.HHI SAil TV AHO HIAUH AO ... HtSTIIIIATtOH 

pru,fK)NA.L INSTITUT! '0R OCCU,.ATIOH.A4, 
SAIIT'Y.AHO HIM.TH 

APPROVAL NO. TC-23C-2il 
IIIUID TO 

WIL\.SON S.UITY PAOOUCTS 
AIAOIHO. rEHNI'n.YAHtA. U. S. A. 

LJMn.&TfONI 
Appfow.G lor '"Pifi&Ot'y pt'OIIICbOft ~t 1111\01 lftOfl 

lftM r.J»>PMf ,_ ~ OtoatW 'liiPGn; IZ) 1t01 MOte.,.,... 
10 ""' ,., ~ CNOf..,.; 1~1 noc more tftan 10 '*" "' 
......,. ..,_...,. cNrc:wtOr. r•! 1101 ~ "*' 10 '*"" • 
:::-'...=:.,-::.~·::.:.~~o:==~ 
,......, ~ OOI'UIIWl9 ..,.., ana ......._ .,.. , ..... -Do ftCM .. ., tor Pf'OIMIIOf'l ........ .,..,... .,...,. --
pool ......... Pfop.wttM Of \ftOM WtMCitgef'W ... """ .... 
ol....a!OIIt W'llft ~ ......... - CltVIOII. 
W~ liM COfteeftUIIIOM ... M -- 1MA 1.000 

pella,., ......... atOMIC waoort.,... U\tl ~tiaft 

:::::--"-- ..... .. 
N04110rWMift.........,_~ .......... tl.t 

-oar-. 
HOiklifwMW......,.,_•~~IOMIIf 

• ......._ CAUT1DN 
Itt ........ ,.,.._,.. #II,...,_ N1U IOMCIICit ........ 
~.., ... ~..,.,...-~~ .,.. .. ~. 

Fauo. lhtl ~~~Jar~ -----'""' ,...., .......... ~ ........... Mil~ 
~ ... ~ ... ,...........,.,.. ....... ......,... 
iaUa&IOitr. OoouNitONI......,.,.. .... ..,. ~ ...... 
anOOifW~,...,.....,.. 

I zoo w I rZZ'=' 
1226/1226S/S1228/S1226S 

PERMISSIBLE 
CHEMICAL CAIITIIIDGE REBI'IRA TOR 

FOR 
FORMALDEHYDE. CHLORINE. 

HYDRDGEH CHlORIDE. AHD SULFUR DIOXIDE 

(.v.s-H·.aj _.._ __ _ r·-·----, ~~l~i 

-&VITI' NfO HUI.TH ~TTIATION 
""TIONA&. INSTITVTI fOR occuPATIONAl. 

SAIITY AHO HU.U'H 

APPROVAL NO. TC-23C·In 
181UfDTO 

_._SAnTY PROOUC:TS 
AfAOIHO. PU..sY\.~ u.s.A. 

IJIIITA 1"1000& 
~ ................................... . ,.,.._......,_...........,m,.._. .... ta,_.. _ _... 
~~ ... ..,. ... w...,.,....,..~---.w ... -.,....._.ID,.,. .. ...._ .... -. 

oo ...... .,.__.....,.......,_,.._.,..__. 
Hal ...... -......,._. ....... -----~---- .................. ., -

~ .,......_ ...... CII'.__..,.,........m __ ..,. ........... ~ ....... ,.,.,... ............ -, ..... __._.....~ ....... ........ ,,..._.._ ..... .-.:::.cl ................... . 
~ ......... ..., ........ ,_...,~ ...... ......, ........ .._........ ... -- ....-. - . 

[ 



WILLSON® 1600/1700 SERIES RESPIRATORS 
INSTRUCTION SHEET 

, he Willson 1600/1700 Series Respirator provides a wide 
range of protection against many industrial respiratory 
hazards. The basic face piece assemblies can be fitted with 
a variety of cartridges and filters combining versatile, eco
nomical respiratory protection with wearing comfort. The 

.Respirator Hazard 
Number Description 

161011710 DusVMist 
1611/1711 DusVMisVFumes 
161211712 Radionuclide 
161711717 DusVMJsVFumes 
1621/1721 Organic Vapor 

basic facepiece can be quickly modified for a variety of 
uses, by simply changing the cartridge-filter combination. 
Face pieces are molded of resilient rubber with soft comfor
table rolled edges, an adjustable face sealing flange, and 
easily adjustable headbands. · 

NIOSHIMSHA USE 
Approved No. Cartridge Filter 

TC-21C-182 A10 
TC-21C-183 A11 
TC-21C-184 A12 
TC-21C-367 R17 
TC-23C-130 A21 

1621101172110 Organic Vapor, DusVMist TC-23C-134 A21 A10 
162113/172113 Organic Vapor, DusVFumes/Mist TC-23C-131 A21 
1621151172115 Organic Vapor, Pesticides. TC-23C-133 A21 

Paint, Lacquer, and Enamel 
Mists, and Ousts arid Mists 

1621161172116 Organic Vapor, Paint, TC-23C-259 A21. 
Lacquer, and Enamel Mists, 
and Ousts and Mists 

162117/172117 Organic Vapor, Paint, TC-23C-730 A21 
Lacquer and Enamel Mists, 
Pesllcides. Dusts/Furnes/Misls 

162411724 Ammonfa/Melhyfamine TC-23C-139 R24 
1624101172410 AmmoniaiMelhyfamine, TC-23C-140 A24 

DusVMist 
16241711n417 AmmoniaJMelhylamine, TC-23C-n4 A24 

Dust/Fumes/Mists 
1625/1725 Organic Vapor/Acid Gas TC-23C-i41 R25 
162510/172510 Organic Vapor/Acid Gas/ TC-23C-142 A25 

DusVMist 
1625171172517 Organic Vapor/Acid Gas/ TC-23C-718 R25 

OusVFumeiMisl 
1626/1726 Formaldehyde/Acid Gas TC-23C·700 A28 
162610/172610 Formaldehyde/Acid Gas/ TC-23C-707 A2S 

Oust/Mist 
162617/172617 Formaldehyde/Acid Gas/ TC-23C·712 A2S 

OusVMist/Furnes 
1831/1731 Organic Vapor TC-23C-295 A31 
1831121173112 Organic Vapor/RadiO'Iuclide TC-23C-296 A31 
163411734 AmmoniaJMelhylamine TC-23C·290 A34 
1634121173412 Ammonia/Methylamine, TC-23C·292 A34 

Radionucfide 
1635/1735 Organic Vapor/Acid Gas TC-23C-300 R35 
1635121173512 Organic Vapor/Acid Gas, TC-23C·301 R35 

Radionuclide 

Before using the respirator, carefully read the following instructions 
and refer to the N/OSHIMSHA approval/abel sheet whenever necessary. 

A13 
A15 

A16 

R17 

A10 

A17 

A10 

A17 

A10 

A17 

A12 

A12 

A12 

LIMITATIONS AND WARNINGS 

1. The Instructions f~rnished with these respirators are for your 
benefit, to inform you of the specific limitations, proper use and 
required maintenance of your Willson respirator. For your 
effective protection, read and understand them before using 
the respirator. 

TO LIFE OR HEALTH. DO NOT USE IN POORLY VENTI
LATED AREAS, OR CONFINED SPACES SUCH AS TANKS 
OR SMALL ROOMS UNLESS ADEQUATE VENTILATION 
IS PROVIDED. 

2. Respirators labeled for protection against particulates only 
shall not be used for gases or vapors. Respirators labeled for 
protection against gases and vapors only shall not be used for 
particulates. Always read cartridge and/or filter' labels prior to 
use to ascertain that you are using the correct respirator for 
your application. 

J. THIS RESPIRATOR DOES NOT SUPPLY OXYGEN. DO 
NOT USE IN ATMOSPHERES CONTAINING LESS THAN 
19.5% OXYGEN BY VOLUME. 

4. DO NOT USE WHEN CONCENTRATIONS OF CONTAMI
NANTS ARE UNKNOWN OR IMMEDIATELY DANGEROUS 

5. Leave the area immedlate!y It 
a breathing becomes difficult 
b. You smell or taste the contaminant or if your senses indi

cate any abnormal conditions. 
c. dizziness or other distress occurs. 
d. the respirator is damaged. 

6. Never alter or modify the respirator. Altering or modifying the 
respirator will void ali approvals and may contribute to a 
reduction in protection to the user. 

7. This respirator is tor use only by trained qualified personnel in 
accordance with a respirator program outlined in ANSI Stand
ard Z88.2-1980 and OSHA Regulation 1910.134. Copies of 
the ANSI Standard may be obtained by writing ANSI, 1430 
Broadway, New York 10018. 
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8. The assembled respirator may not provide a satisfactory facial 
seal with certain physical characteristics such as a beard or 
gross sideburns which may result in leakage around the face
piece seal, which voids or limits the protection. If such a 
condition exists, the user assumes all risks of bodily injury 
which may possibly resull 

~. Failure to follow all Instructions and warnings on the use of this 
product and/or failure to wear this respirator during all times of 
exposure will reduce respirator effectiveness and wearer pro
tection, which may result In serious injury or death. 

10. Facial or barrier creams must not be used when wearing 
respirators. They do not aid in obtaining a leak proof seal and 
may cause deterioratiqn of the facepiece material. 

11. Following is a Partial List of gaseous material for which chem
ical cartridge respirators should not be used for respiratory 
protection regardless of concentration or time of exposure. 
This Partial list is offered only as a guide to proper evaluation 
of the many contaminants found in industry. 

1. Acrolein 17. Methyl Bromide 
2. Aniline 18. Methyl Chloride 
3. Arsine 1 9. Methyl Iodine 
4. Boron Hydrides 20. Nitro compounds: 
5. Bromide Nitrogen Oxides 
6. Carbon Dioxide Nitroglycerine 
7. Carbon Monoxide Nitromethane 
8. Carbonyls Nitrobenzene 
9. Cyanogen 21. Ozone 

1 0. Dimethylaniline 22. Perchloroethane 
11. Dimethylsulfate 23. Phosgene 
12. Hydrogen Cyanide 24. Phosphine 
13. Hydrogen Selenide 25. Phosphorous Trichloride 
14. Hydrogen Sulfide 26. Stiblne 
15. Mercury Vapor 27. Sulfur Chloride 
16. lsocyanates 28. Vinyl Chloride 

MDI 
TDI 
HOI 

Negative pressure air purifying respirators are not to be used 
for compounds which have poor or Inadequate warning properties 
at or below the Threshold limit Value (Tl V). The use of any 
negative pressure air purifying, respirators will not com
pletely eliminate all of the hazard encountered by the 
wearer. Caution must be taken when entering an atmosphere 
where carcinogens are suspected below the TL V. 

12. Never alter or modify this device. Alterations and modifica
tions void the NIOSH approval and can result in reduction of 
respirator effectiveness. 

INSTRUCTIONS FOR USE 
1. Remove respirator, cartridges, and/or filters 
from package. Be sure gaskets are property posi
tioned in the cartridge holders before screwing in 
cartidges. Insert filter into retainer caps and snap 
onto cartridge holder or cartridges. Insure that 
filters are correctly centered In the cartridge 
holder and sealing all around the periphery. 

L-------'--'---1 When using A171ilters without cartridges screw 
R883 insert into cartridge holder to the point 
where it seals against the gaskellnsert filter into 
retainer caps and snap onto holder. 

2. The cartridge holders are keyed to assure their 
correct positioning and maintain the proper bal
ance of the device. Make sure they are properly 
positioned and seated. 

3 •. PUITING ON RESPIRATORS 
1600 STYLE-TITE-SEAL HEADGEAR 
(a) LOOSEN BOTH RATCHET ADJUST
MENTS ON THE TITE-SEAL• molded plastic 
headgear. 
(b) PLACE MASK ON FACE whh Tite-Seal 
headgear raised over the head, FITIING MASK 
AGAINST CHIN FIRST. Grasp Outlet Valve at 
front with one hand to hold repsirator fac;epiece 
against the face. With the other hand, move 

·molded headgear down over the head. Tighten 
each ratchet adjustment tor comfortable fll 
Once the Tile-Seal headgear has been fitted, it . 
can be removed by simply flipping the head
gear forward with no further adjustment of the 
ratchets. 
1700 STYLE-SIX-STRAP HEADGEAR 
(a) PULL ALL SIX HEAD STRAPS OUT TO 
THE END TABS. 
(b) Clasp temple and neck straps with each 
respecUve hand, as close to facepiece as pos
sible, and STRETCH STRAPS OVER HEAD, 
FITIING MASK AGAINST THE CHIN FIRST. 
(c) PULL NECK STRAPS FIRST as tightly as 
necessary to obtain a snug fit (AI this stage 
mask may still hand lower than desired). 
(d) PULL TEMPLESTRAPSnext,tightenough 
to Insure a snug fll 
(e) PULL TOP FOREHEAD STRAPS last. 
completing air-tight seal To avoid forehead 
kinks, pull these two straps toward each other. 

INSTRUCTIONS FOR POSITIVE AND NEGATIVE PRESSURE FIT CHECK 

Fit checks should be performed each time the respirator is donned . 

POSITIVE PRESSURE FIT CHECK 

(PREFERRED METHOD) 
Place palm of hand or thumb over the hole in the 
exhaltatlon valve cover and exhale gently to 
cause a slight positive pressure inside the lace
piece. II the lacepiece bulges slightly and no air 
leaks between the lace and facepiece are de
tected, a proper lit has been obtained. II air leak
age is detected, reposition the respirator on the 
lace and/or readjust the tension of the head
bands to eliminate the leakage. 

NEGATIVE PRESSURE FIT CHECK 

Place palms of hands or surgical gloves over the cartridges and/or fitters, 
inhale gently and hold breath lor five to ten seconds. If the tacepiece 
collapses slightly a proper fit has been obtained. II air leakage Ia detected, 
reposition the respirator on the lace and/or adjust tension ol the head
bands to eliminate the leakage. 

CAUTION: IF YOU CANNOT ACHIEVE A PROPER FIT DO NOT ENTER 
CONTAMINATED AREAS. SEE YOUR SUPERVISOR. 



1610/1710 RESPIRATOR 

PERMISSIBLE 

RESPIRATOR 
FOR 

DUSTS AND MISTS 
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lwtiHl SAfETY AND HEAL nt AOUaHISlRATION 
NAriONAL INSTITUTE FOR OCCUPATt()NAL 

SAIETY AND teAl. TH 

APPROVAL NO. TC-21C·U2 
ISSUED TO 

WILLSON SAIETY PROOUCTS 
AEADIHO, PEHHS'IL ......... U. S. A. 
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162110/172110 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 
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DRGAHIC VAPORS AND 

DUSTS AND MISTS 
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1611/1711 RESPIRATOR 

PERMISSIBLE 

RESPIRATOR 
FOR 

DUSTS. FUMES. AND MISTS 

l 
.. _. ___ _ 
~~~~ 

MINI SAIETY AND HU..I..TH AOWINtSTRATIOH 
NATIONAl. JHSTITUTI FOil occuPATIOHAL 

SAIITY AND HEALTH 

APPROVAL NO. TC·21C·183 
ISSUED TO 

WILLSON SAFETY PAOOUcTS 
R!AOIHO. P'tNHSYL'iAH&A. U. &. A. 
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1631121173112 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CIIRTRIDBE RESPIRATOR FOR 

ORGANIC VAPORS. DUSTS. FUMES. 
MISTS. AND RADIONUCUDES 
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PERMISSIBLE I 
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DUSTS. FUMES. MISTS. AND 
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1621/1721 RESPIRATOR 

. PERMISSIBlE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORGANIC VAPORS 

!'~!~ 
MINI SAfETY AAO HEALTH AOUINISTAATK)N 

HA TtOHAL INSTITUTE fOR OCCUPATIONAL 
SAIETY AND HEAl.TH 

APPROVAL NO. TC-23C-130 
ISSUED TO 

WILLSON SAFETY PRODUCTS 
AEAOING. PENNSYLVANIA. U. S. A. 
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162116/172116 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORGANIC VAPORS. PAINT. LACQUER AND 
EllAMEl MISTS. AltO DUSTS AllD MISTS 
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1624/1724 RESPIRATOR 

PERMISSIBLE 

CHEMICAL CARTRIDGE RESPIRATOR 
FOR 

AMMONIA AND METHYlAMINE 

(!Vtsi=iA.J _....,. __ _ 
MINE SAFETY AHO HEAL fH ADMINISTRATION 
HA TJOHAL INSTITUTE FOR OCCUPA HOHAL 

SAFETY J.NO HEALTH 

APPROVAL NO. TC-23C·139 
ISSUED TO 

WILLSON SAFETY PAOOUCTS 
REAOlNO. PE.HNSYL VANIA. U. S. A. 
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ammonia and IM1hytaml.ne 

P•~=::ot~==~-= ::tr:~2= ..,_ 

162113/172113 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORGANIC VAPORS. AND 

DUSTS. FUMES. AND MISTS 

r
·-·----, 
~~~I 

MINi IAIITY AHO H~TH AOUINIBTAAnON 
NATIONAL INSTITUTI 'OR OCCUPAnOHA&. 

SAFITY AHO H£ALTH 

APPROVAL NO. TC·23C-131 
1118Ut:D TO 

WILLSON SAI'ITY PAOOUCTS 
RIAOIHO. P!.HHaYLV,.,.,lA. U. 8. A. 

UIIII"AllONI _ ... ____ ,,,..,_, 
......- ........ ---"t-121 ::-o:-...::.==::r.:;r::.-::=.:: 
lnga~a.,.,.....no~ .... .,..,.2111'M110npertlc:tee 
pet c:ul*lloot and t4, ., c:omblnllliGft ~-

Do nee ..., lot prcnec:uon ~ Of9IIMc npo~~ ....,,. 
poo~ •tlfftln9 PI~OI' •r.ou-'*"oener_.....,. ....... 
of rNCUGn Wllh MWI:Ienl .. a .. lallft the ClllltcfVil'. 

.,.....,__ uee eoncencreliOfta will be~'""" 1.000 
pwta per rn6IMOn OlgMIO weocn ....,. Utll concen&rallon 
produc-~ 6rnmecllle.tr dangWOUI 10 lile ot -N04 lor ..,.. WI et~n COftla6nfnQ ._. lNn II.S 
petc;eMOJr)'Oen.. 

Not lor UN 1ft llmoaphet-1trUhtdlltety dlngel'ou:l IO llle .. - CAUTION 
11'1 rn&kJnO ,..,..... 01 repa&n, pJifS ldMucal wtth &hoM 

~~tMtlfl.ai\Oft\M~ao~Woni 

FollOw the rnarwtaci:YIW'I )na&rUCtiOnl tot ChengWig 
C~MdiUteta. 

Trw. ,...,.,.,or ai'8U ~ aolecled. fHied. uNCI. and ...rn. 
lllfted WI accouienc:• Wllh ...,_ Salely end lloMUI ~ 
ISIIIUQR. Qc~~ SafeTy .... Heelah Adm.ntelf8MOn., 
and Q4.lloef ~ r~QU&edona. 

MSHA-NIOSH APPROVAL TC-23C-131 
IU.U.O 10 WUiaot'l S.IMy Proctucta. ... y I. toe& fol dYata, 
lumM. ml.a&a.. and Of"'8nk: .. pen. 

TtM •Pp.I'OW'ed ...-mot;' ~Ia of the fOflowtng WID:aoft 
paru: AA 1800 01 A.A 1700 tac:~. R21 (TC.23C-60, cat· 
tnaQel. &ncl A13 (TC..23C-62) Ultan. 

163412/173412 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR AMMONIA. METHYLAMINE. DUSTS. 
FUMES. MISTS AND RADIDNUCLIDES 

MINE 8A'!TY AND H(ALTH AO.WINISTRATIOH 
NATIONAL INITITUTI ,OA OCCUPATIONAL 

SAinY AND HE.A.LTH 

APPROVAL NO. TC·23C-292 
ISIUI!D TO 

WILLSON SNETY PRODUCTS 
REAOINO, PlNNSYLVANIA. U. S. A. 

UUITAnoNa .. _......., _ _, ___ ll)nolrnono 

lNft 300 pW~a ""' Milliot\ unmon&a: (2) ncM. more U\aft 100 
pan pel~ ~ (3) Chilli. futnet and mlata 
,...... • ~ '"'"9e Of .... INti o.os mWor'llftl 
per CUDic "*"· UIMatol eont.IINnQ OUI&I 11'14 mtsaa. and -Nol kW uee Wt ~- con....,rng llll:al lhlin II.S Plf• 

'""'"'~ Not tor uae 6n allnOICiftllfn ~tetv csano-oua 10 life 01- CAunON 
In meiiJnQ rettewall Ot ,.~ ,.na _,1n1~ wllh ti'IOM 

furn.iahe4 by lhe rn&nUIICIUIII Unci., lhe pwtl.neftl IPPIO'I'Iil ...... -. 
FOllow IN m.anutectuflt'l lna&NC~ tot ~ 

~andllltlf'l,. .. · 
Thla rnpiratotlhll De --*tM. Dllld, ut«t. and m.eln-

:==~HeallhAdmln-

162410/172410 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
AMMONIA. METHYLAMINE. AND 

DUSTS AND MISTS 

,~~=~=:B=~-....J I~!~ 
MINI S..VlTY .tJrrfO HIAL. TH A0MINJITPLt.110H 

NATIONAL. INSTITUTE 'OA 0CCUPATI()HA&. 
S.UE.T'I' AHO HIEAL TH 

APPROVAL NO. TC•23C·140 
ISSUED TO 

WILLSON SAI!TY PRODUCTS 
READIHO. Pt:NNSYLVAHIA. U. S. A. 

UMITAnOHa 
A~lor~j:lf"'teeekwi~lllf\Ot~ 

theft lOO '*" '* ""''6In ~ ,,, no4l more lhln 100 
peru; per ..-on~ (3, dUllS and ,...,. he¥lftQ • 
...,........,...., ~891 ftCM ..... INft 0.06 rnNit9fMt pet' CUbiC 
....... 0111Nl110n ~ C* euDte IQI:M. 

Hoi 101 use "' .. ~ Cl)n4llllfW19 .... tNn 1t.s --Nol tor ~ 1ft MI7IDI&If*ft .............., OAngefOUI 10 lite 01- CAunON 
In makWrQ l'efM'W.aiS Of' leou'l. pv\1 MSent.,c; .. Wltft thOle 

tumtahe4 by &he trr.lftuiiC&uflf' undef' IN perttneni•DPf'O'I' .. 
Shall be m.I111LIIned. 

FCJUowo tnl rnenullctwlr'l ~na&ruc:UOna tor c:hanrgtng 
cartrfdgeiltld liners. 

TtQ rnpitiiOf ..... N MMC1e4.. UUI'CI. uNO. aM""""" 
\lllned lf\ .ccotaanc. Wilt\ Mine ktM'f' MCS tWaiU\ A4Mtft.. 
laltatlon. Occur-uonal ,.,.,. Met .... .,"' A4mlnlllt8110ft. 
.... OIMf' ~ ,.,.. ..... 

MSHA-NIOSH APPROVAL TC·23C-140 
luueciiiO WUiaon S.IMy Produc1.l. .... ., .. 1il5 lol ~ 
~lndduiUWIO""-'a. 

The IDOfO't"N 1U11nbfy ~CQ~Naatli OliN lotlowuow;~ WIDa.on 

:::._'"';.~:ir~r,:~~~~~~;~~- /86 



162417/172417 RESPIRATOR 

PERMISSIBLE 
CIIEMICAl. CARTRIDGE RESPIRATOR 

FOR 
AMMONIA. METliYLAMINE AND 

DUSTS. FUMES AHD MISTS 

-·(.V.sH".AJ -------
...,.. SAFETY NfD HEAl. TH ADMIHISTnAfiOH 
NATIONAL ...SlrNTE fOR OCCI..PATION.A&. 

Wll'YN«lttEAI..TH 
APPROVAL NO. TC·23C·T24 

ISSUED TO 
WIUSOO< SAIETY PfiOilUCTS 

RL\0114G. PENHSYlYANIA..lJ,S.A 

UMITATIOHI 
~_.., .......... ..,y .. ~...- II),_ __ ._JUD 

PIWUc-~.....-.--M»,_ • .,_..._. ... .._..,I7'1 
ar.aa.. .......... _.....,. ..... .......,~ .... ---
0.01 .... --QIDC---Ofi ..... ~-CIIIIIllclrDae 
........... ~_.....-~ .. ..t~ -NotiOf .......................... ~ .. ---

~ 
&n..,..,......or.....,a-~~..._..-._ .... 

,.. ..... ~ ............... ~----''*'-'-~ .. ,......-...... ~--. 
JM....,_tNIIIe~....._.....__....-..... .. 

~--...,..,.....,..,.,,...,...,.~~ IO'IIf,...., ........... ~ ... --~ -
MSHA-HIOSH APPROVAL TC·23C·124 

.......... ..., ............... '-.tot-. 

~--...-----.,.......,__,_,_ ................. ,.,.. 
AMNII» • MIUW ....__, ICJ'It IIC-DC·"' ca•~ IUr 
ITC41C"*t ....... '-G..._...._. 

162617/172617 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

FORMALDEHYDE. CHLORINE. 
HYDROGEN CHLORIDE. SULfUR DIOXIDE. 

AND OUSTS. FUMES AND MISTS 

'
··~-----", N1~~ 

MIN( !WETY loHD HEAI,Tlt AOMIGSTAATION 
~TMlltA&. INSTITUTE FOR OCQJPATIONM. 

St\l"l TY ANJ HlAA.TH 

APPROVAL NO. TC·23C·712 
ISSUED TO 

-·SOH SAfETY PROOUCTS 
READINCI. I'IHO<Sn-. U.s.A 

UMITATJOICI .......... ~...._.. ........ ,,,.. ........ » ..,....,...._..........,..Q),__.._,o,..r-...,. ....,..Q,_ ... ....,IO_.,_..._ ........ ~ , ............................. ~, ...... ...... 
.......... _. ......................... Q.Dt .... .,_PifCIIIIII-·J-........... ...... 

Do,_ .... __......,...,._._...._OI---. 
Nul ..... ------ ...... - ....... ~ -........... ----- .......... ...,.._ ..... 01 -

CAUnOIO ................. ,...,.,,...__. ... ._ ..... 
...... II¥ IN___.....,.. .. ,..,...._,__ ..... -, __ ..........,_,.._....~g~~ ... 
-. .......... .._ ................ -.ll'ld .......... 
~ ... ..,. ,...,.. .......... .._._.._._ aa:..c.-
.... s.....,_. ..... ~ .. --~ -

MSHA-NIOSH APPROVAL TC·23C·712 
-....~~~ ..... ......,~ .............. ..._.,._ 
,.,...,..._~CII!Onda ....... ...._....,_....._.., -,,......,...._, -..-ot .. ~ ...... o-a. 
AI\I.::!OorAAIIOO~.A:MtJC-nc-tlltCAI•,qg.81'10RI1 
...... ,c~.c.-.-~ .... -

I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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1625/1725 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORGANIC VAPORS. CHLORINE. 

HYDROGEN CHLORIDE. AND SULFUR DIOXIDE 

[!Yf~~J [~!] 
lr.UNI! SAFETY AND HEALTH AOMINISTRA TIOH 
NATIONAL IHITITUTI. FOA OCCUPATIONAL 

SAlE TV ANO HEALTH 

APPROVAL NO. TC·23C·141 
ISSU!D TD 

WIUSOH SAIETY PRODUCTS 
RlAOINO. P£NNSYlVAHIA, U. 5 A. 

UMITAnOH& 
~ lof' ,.._arory PIOIKIIOtl "9AU'al: I II nol,.,.,. 

11\M 1.000 Patti per lftiiiMOn or;anc upon.: 12'1 no1 fi'IOI8 
lhan 10 C*U IMf fNMion cNonne; fl) not mot•INn ~DArtt 
pw IIIUtion: ~ cNorMM: C4) not 1n0te ,,.,. 10 pam 
p.- ................ -ldo. 

Do nol ..., 101 Pf'QiteCUoft ~~~ Otg.anc YII)On Wftft 
pOOl w.,...g propertiee OIU\OM wftiCI'I oen-ral• """ hNta 
ol ructiOn wUft IOitlertl ... .,... 1ft "" C81'ttk19t· 

..... ...._11M~ Mil be ao..... tMn I.QDO 
.,_-ts par ~ Ofv-nc WIIPOIS ........ lhal C:DnCIN'IIrahQft 
pradluCee aUJIO't,ptlefn ~tett .,._ove ao 1111e 01 ......... 

Hoi tot u:M 1ft at~ COfttatnln9 Ina INn 11.1 _oa_... 
NollloruseWia~.....,........,.~ouatolll,. .,_ ... 

CAUTlOM 
In ........... ,...,..... 0# NM~ta. pWH Mien~ ..eft lhOM 

fumlthed by U.~ WMM thepe~~~.,_.be..........,_,. 
Foao. UW ~ ~~ kw ~ 

ewtnci-Thia ra.cWaiOI' lhall be ..-.c&eO. ltUact: uMG. and ~ 
........ in ac:conJMu ............ Safety .,_, Hill.,,, AOfNn.. 
istta&loft. ~ .&liMy anc1 ttNiltl Ackntnlatrar.on. ----
MSHA·NIOSH APPROVAL TC·23C·141 
·-10- ...... ,_ --..... 1171"" Oto-nk Wapol'&, ehiOnne. i'tyOtOOM CNOriOe, aftd IUIIwf ·-, .... apotOWG ~ COftlll:sts ollN foilooMnl ~ =::.·- 0< AAI700 1- A2S (TC.Z)C.71) 

162510/172510 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDBE RESPIRATOR FOR 

ORBANIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

AND OUSTS AND MISTS 

,~!Sil=~=}f_=:a::""\J , .. ~~-J 
MJNI SAI'nY AHO HIA&.TH AOMINI8TRATIOH 
NA TIONA&. -TITUTI '0A OCCUPA TION/o'

SN'ITY AHO HEAl. TH 

APPROVAL NO. TC·23C-142 
ISSUED TO 

WI\.LSOHSAJIIT't PRODUCTS 
RI!AOIHO. NHHSY\. VANIA. U. S. A. 

MSHA·NIOSH APPROVAL TC·23C·142 = :.:::-..:..-= :::t."a.:...""-"'= --The~ ~~OliN klltowlnf Wlltaon 
pane:: AA 1100 01 AA 1700 IKePMC:e. FU'$ (TC-nc-7&) car
It~ RIO rTC.21C.110) ...._.,and RM2111t., ,., • .,_.._ 

• 
• 
&: 

• 



163512/173512 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORGANIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

DUSTS. FUMES. MISTS. AND RADIO NUCLIDES 

MINE SAiETY AND HEALTH AOl .. INISTRATION 
NATIONAL ~STITUTE FOR OCCUPA110NAL 

-· SAfETY AND HEALTH 

-APPROVAL NO. TC-23C·301 
ISSUED TO 

WILLSON !SAFETY PRODUCTS 
READING. PENNSYLVANIA. U. S. A. 

WUTATIOHI 
Apptowtel kw fftPII'ISOfy prateaiOn ~II) no1 noe 

lhatli I.OOOI*tll*a.illlonoro-r-cftPQf'l.: t1)notmcwethan 
\0 put~ - nllllon ~ tl) nol ftiOfl .,..,. 50 pelb per 
lniUioft nyarooen eNonO« (4) '* more tl\an 50 PM• per 
lftiWOn IUifut Qlo.uclei: (5) duiU. fumn and rrMSUI 1'\e'rinQ I 
·-->goOIItall/loll0.05-petaD< 
fni'W, llbeltOI con&alnlng GUlli ancl m.l&&. WIG r~ 
UCIIciOL 

Do no1 •• ., tor Pt'blec.Uon agaiN~ OtOan6C •apon ••"' 
POOf watn.nQ PIOIMI'U.IOf &hOM whid'l genet' Ill hiQb hHr. 
Ol IIKiiOn •iUt IOfDent tnaiMial ift IM ""1ic1Qe. 

... .....,.,.,.. UM COftC'MUIUOnl ..U be 60 .. than 1,000 
p.arLI l)ef miNion OfQAniC WIPOQ wfWII thai Coneentflliolt 
PfOCIUCft.aiaMMphef" ~llty Qan9et'OUI W. tale Of 
he&llft. 

NOI tor UN 1ft ll~ft COtltaiNIMJ letl "'-" lt.l 
J)WUI)I o.&J'VM. 

Not lor use in aunoapnwn ~, .. , oang ... ousto lila 
Of ....... 

C:AunON 
In makinf ,........,. Of, • .,.., .. pans ktenUC.a ••"' ttiOM 

fwrNMeO lly VWI fftMUiectw• under ane ~· apcwov&l 
11\aUN~ ,ouo ...... manu~ac~w.,-. ~uont 101' Cl\aA9N"V 
ca~uMtpt anc~ au ... a. 

Tht.l teaoWI&of' lbaa be HIKtecl, titled. YMd. and~ 
I6&Md WI acccwoance wtth Mine Satett ana tteMrt AQmi.n. 
IIUIUOI\. Occ\q)euonal Salety MG Heanft Ad""""'-IIIUOft. 
and OCMf ·~ ·~"'-lionL 

162517/172517 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORGANIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

AND OUSTS, FUMES AND MISTS 

WNE SNETY AHU l!fALIItAIIMINI!',IUAIION 
NATICIHAl INS TIT IJ J IE. I 011 IJCCUI'A IlONA&. 

S.UIE.TY AND HEALTH 

APPROVAL NO. TC·23C·718 
ISSUED TO 

Wft.LSOH SAF IE. TV PflODUCTS 
READING. PENNSYLVANIA. US A 

UMITAl'IOHS .................... ~ ...... ,,1 ... -.-.... JDI 
... , .......... ......-= ..... -..an••--._tu...,.., ...... .. "*"-· , • ...,. __ --·~ ...... '" ...... ...,."",.. o.Muo• .. . 
....... _. ... !G ........ --... ........... I~ ..... 
...a ..... ._... • ..._._.,..._...,,.. .... ._o~ ..... ., __ GIIIc __ .,.,...._~.,....._.,u 

DD __ _.,._ ....... _,.........,_..CIUOf ,.... ........ UI--~ ..... -........ ul.._.,..._ ...,...._. .... ~ 
....___~ .................. OIIJ~-

..... Of'9MIC ........... ,._..._~ ....... PNMI_......, ............. .... 
NailOr'*"' ......... ~----- .. ,~ -lttQIIIQiii ... III~___,~~ .. OI - CAunOOI 
tr\fl'lfi ........... Qf~ ... ~-- ....... ""· """*'., ... ~ ......... ...,.....~tNIIbl -''*"-............... ·~·~~ ... .... 
, ................ ~ ........ IIWO.WWI___,.., 
~ ......... s.-.., ......... .........,. ....... (kr:.,...· 
.__ SaiM., .., • .._ ._._ ... .-art ..... ~ .. ~ ·-

MSHA-NIOSH APPROVAL TC-2JC·718 
,...,..to~SMrtr~...,.,t. , .. _forQ11'9o'"C...,.,..._ 
~-~CIVOnCIL ........ -..-............ .,_...,. -,,.~~~of ... __,__,.,.......'*"" 
AAtiOCI oo AAU'OCI ~- ~ tTC·~lt·lll c.artloOQirl.. All 
llC·~•C·JMt....-sana~....,,~ 

1611/1717 RESPIRATOR 

PERMISSIBLE 
RESPIRATOR 

FOR 
DUSTS. FUMES. AND MISTS 

MINE SAFETY AND H£ALTH AOUIHISTRATION 
NATIONALIHSfiTUTE FOR OCCUPATIONAL 

s.vnv AHO H!ALTH 

APPROVAL NO. TC·21C·387 
ISSUED TO 

wn.LSO.. S.VlTY PAOOUCTS 
REAOINQ. PO*'SY\.YANA. U.S.A. 

UIIITAnoHI 
ACII)Ioo..G IDr ..... ..., proMiiCIIIIDft ............. "-'- ... 

_..,..... ...... ....,... ...... IIIOI ... IMAO.fa .... _,_ 

c:utle ..... ~..-.J--~· ...... .......,--a-,.. .... IIWt',...... ~ ... Q8ll' IIDaf. 
Nell 1gr ..- ... ........,.__ c.:w-. ._ ._ II.A I*C*'II 

~-... ~w ....... ____ _....,~·-· -
CAUTQI . ..................... ~ ................ ..... ,...,.,.,., ..... __,_____. ... ~~ ... .. -,._ .. __._.._,...~-~ ...... 

, ... ._... .... be~a....c&. ................. 
~-- ..... ~ ......... ~o.:c...-
.... ,.....,. .............................. -- ..-.c--

MSHA-NIOSH APPROVAL TC-21C·387 
!:::' ......... s...,.,..,.........., ....... -.. ............... 

,,. ........,. .......... ~of ... --.....-----
AAMIDor MHOO ......_ fii7CTc..IIC.aN ....... ,_..._. 

--"}"3;";17!-iJ!/ 2-q 

1626/1726 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
FORMALDEHYDE. CHLORINE. 

HYDROGEN CHLORIDE. AND SULFUR DIOXIDE 

MU'ff. SAI"ETY AHD HEALTH AOMIHISTRATION 
NAt tONAL INSTITUTE FOR OCOJPAnc::IN.M. 

SAIETY AHO Hl.ALfH 

APPROVAL NO. TC-23C·700 
ISSUED TO 

-LSON SAnrr PAClCJUCTS 
IIEAOeHO.I'f:....-c5YlYAHIA. U.S.A 

IJUITATIONI 
~-._.....~ ..... lfl_.._..,_lD ..... ..-... .............. ti),.._IIIWIIIO..,..._._._. 

Cf'llonfla.lltiiOf-IIWieG .... 5* ....... ~~-
14)111101'"'0fW ... !IO~- ....... ---~ 
Oo-..--~ ......... --.......... ,....., 
HCIIIDr.-111'....._._~---·1.-c--Naltarww .. ........,_._....,.,.._ • .._. -

CAUTQI 
"' ,....,. ....- or .......,._ C*1l ..-..c.i _. .._. U· 

........ ., ............ _.. .. ,.......... .......... llle -,__. .. ~.~--INII9fll~--, .. .._ ....... t. ................................. .. 
~.- .... s..y ................... ---.~ 
.... s.-.r .......... ~-- ........ ~ -

MSHA-NIOSH APPROVAL TC-23C-700 
........,..,~~~ ............ ~ 
~~~....,._.,~ 

rr....,.,..... _., c:o-oe •.,........., ..._.. ...-..: 
AAtiDOor.A.AIKID ......... falrtC-~~ 

9zo 

162117/172117 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

OROANIC VAPORS. PESTICIDES. 
PAINT. LACQUER. AND ENAMEL MISTS. 

DUSTS. FUMES AND MISTS 

livis"H·.a] _._ __ _ 
Mat~ SAfE TV AND HEALTH AONIHISTRATIOJI 
NATIONAL INSTITUTE lOA OCCUPATJONA4. 

S.VIl't .tHDHI.Af..TH 

APPROVAL NO. TC-23C·730 
181U!D TO 

WILLSON SAI"ITY PAOCIUCTS 
AEAOING. 'EHHSY1.\r.AIIrU.. U.$.A. 

UIIIITATJOHI 
~ • ._ .... p!'OIIICIIOft.,.....lll,......ol"""'"' 

................ lfli'IOttROrei'WII.GCD..,_.,..._..,. 
OfiMC ..... IIt'-....-.:llJ ............. _......,. ...... ....,...__,...,.._..,...oGI....,._,.cue.c,...orl 
~ .... ,....oc .... l•l~-· .. ...,~ ........ . 

DoROI.-IDr..,_...IIIJII"'IOf'W'C ...... -DOCW_,.. 
~ . ...,........,...,.,.. ..... _~ ............. 
_... ..... ~ 
....___.~-. .... _.._.UIODPtflaDif 

.......... ._.. ......... conc.t'*--~--
pr.......,...,~IO-· .... 

Hal lor .... __.......----.- ...... ,~ .. ,_ 
Nallaf.-.................... ......,. .... 00" ..... 

~ ... --a .................. ,.. ......... ._~ 
br' ... ~ ............... _... ...... .......,.. , .................. ~ ....... .,.....,.. ... -, ............... ~....._ ........ __....~-· ~ ............ s.w.,._...-....._.._._~ s-rr-..-...-----------...-........... 

MSHA·NIOSH APPROVAL TC·23C-730 
~ ......... ~ ........... ...,,... ................... -. 
..........~.-.- .................. _ ..... ~ ... -,,.........,__...,~ .... ---. ............ 
NUCD Of AAU'CII ---.. lVI fTc-ac..tat ~ Rll 
IT~ ......... ._, .... ..__. 

162610/172610 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESI'IRATOR FOR 

FORMALDEHYDE. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

AND DUSTS AND MISTS 

{.Vis"H"P.j ----- 1 

.. .;.._ ____ ._;., 

N1QSH 1 ..,., ____ I 

....... S.VETY AND HfAL TH AOUIHtSTAAli()N 
NATIOHA&. INSTITUTE fOR OCCUPAJIIClfr.W.. 

SAfUY AHO HlALTH 

APPROVAL NO. TC-23C·707 
IISUIDTO 

WILLSON IWETY I'AOOuCTS 
AeA00NCI.-Yl-U~ 

LIMITA11DHI 
~~fWW!f'...,., ................... ,,,,... __ .._., ............ --...,.. ............. .o;..,..,..,..-.-. 

~.QtfiGI_.._!IQ_...,~~CNCiftOIII.Of 
141NII-.._.IO ... I*_... ..... ...__,.....,.,.. __ ,..... ..... ....,._ _ _,._ .................. ~ 
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JUNE 1990 

RESPIRATOR: 

CARTRIDGE: 

GLOVES: 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTS: 

t::le american Chemical Service, Inc. 

P.O. Box 190 • Griffith, Indiana 46319 
· 1219) 924-4370 • Chicago Phone (312) 788-3400 

AMERICAN CHEMICAL SERVICE, INC. 
PERSONAL PROTECTIVE EQUIPMENT 

A - WILLSON MODEL 1700 FULL FACE MASK 
B- WILLSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
B - WILLSON R-25 BROMINE, {YELLOW) 

CHLORIDE & ORGANIC VAPORS 
c - WILLSON R-26 FORMALDEHYDE & (WHITE) 

ACID GASES 
D - WILLSON R-24 AMMONIA & AMINE (GREEN) 

A - VINYL COATED GAUNTLET 
B - NITRILE RUBBER 
C - SILVER SHIELD 

(YELLOW OR BLACK) 
(BLACK & LABELED) 
(SILVER) 

D - NEOPRENE (BLACK & LABELED) 

A - TYVEK 1417 
B - POLYCOATED TYVEK 5417 
C - SARANEX W/BOOTS 77415 
D CHEMREL W/BOOTS & HOOD C202 
E - NEOPRENE JACKET, OVERALL 

W/FACE SHIELD 

A - TYVEK 414 
B - POLYCOATED TYVEK 514 
C - POLYVINYL SLIPOVER 
D - NEOPRENE OVERSHOE 

(WHITE) 
(YELLOW) 
(BLACK) 
(TAN) 

(WHITE) 
(YELLOW) 
(WHITE) 
(GRAY) 

(GREEN) 

SUBSTANCE WARNING EXPLANATION: 

SKIN - REFERS TO SUBSTANCES KNOWN FOR HIGH SKIN ABSORPTION 
VAPORS - EXPOSURE WARNING WHEN SUBSTANCE IS VAPORIZED 
LOW EXPOSURE LIMIT - 10 DOWN TO 1 ppm EXPOSURE FOR AN 8 

HOUR WEIGHTED AVERAGE 
VERY LOW EXPOSURE LIMIT - 1 OR LESS ppm EXPOSURE FOR AN 

8 HOUR WEIGHTED AVERAGE 



GROUP1 SUBSTANCES COVERED UNDER THRESHOLD Ll.JYIIT VALUES 

RESPIRATORz A - WILLSON IIDDEL 1700 FULL FACE fi!ASK 
B - WILLSON lmEL 1200 HALF FACE fi!ASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGEz 

GLOVESz 

A - WILLSON R-21 
B - WILLSON R-25 

C - WILLSON R-26 

D - WILLSON R-24 

ORGANIC VAPORS (BLACK) 
BR~NE, CHLORIDE & 
ORGANIC VAPORS (YELLOW} 
FOR1'1ALDEHYOE & (WHITE) 
ACID GASES 
AJYIIDNIA & AJIIINE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
8 - NITRILE RUBBER {BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE ( B..ACK & LABELED) 

COWON NAJIES 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTSz 

JUNE 1990 
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A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX Ill/BOOTS 77415 (WHITE) 
D - CHEJ'IREL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD Ill/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YEWlld) 
C - POLYVINYL SLIPOVER (BLACK) 
D - NEOPRENE OVERSHC£ (TAN) 

PROTECTIVE PROTECTIVE 
SUBSTANCE OR I'IIXTURES WARNING RESPIRATOR CARTRIDGE GLOVES SUIT BOOT 

64-19-7 
ACETIC LOW EXPOSURE 
A_CID Ll.JYIIT 8 A A B 8 OR C 

·a-24-7 
ETIC LOW EXPOSURE 

MHYDRIDE LIPIIT 8 A c D ---
67-64..;1 
ACETONE CELTONE 8 A c 0 -
75-05-8 
ACETONITRILE 8 A c D --
628-63-7 
AJIIYL 
ACETATE n-APIYL ACETATE B A A 8 8 OR C 
71-41-0 
AJIIYL ALCOHOL B A B A AORC 
744Q-39-3 17194-00-2 
BARIUPI, BARIIJYI 
SOLUBLE OCTAHYDRATE 
COJYPOUNDS c --- A A A OR C 
71-43-2 LOlli EXPOSUA£ 
BENZENE LIJIIIT 

SUSPECTED 
CARCINOGEN B A c 0 -

7726-95-S VERY LOW 
BROI'IINE EXPOSURE LIPIIT A B D E D 
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GROLP: SUBSTANCES COVERED I..IVDER THRESHOLD LIMIT VALUES 

nESPIRATORa A - WILLSON MODEL 1700 FULL FACE l'IASK 
B - WILLSON mJEL 1200 HALF FACE l'IASK 
C - 871D NON TOXIC PARTICLE l'IASK 

CARTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (BLACK 
B- WILLSON_R-25 BR~INE, CHLORIDE & 

ORGANIC VAPORS (YELLOW) 
C - WILLSON R-26 FORMALDEHYDE & (WHITE) 

ACID GASES 
D- WILLSON R-24 A~NIA·& ~INE (GREEN) 

GLOVES a A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (BLACK & LABELED) 

CQIII'IDN NAI'ES 
SUBSTMCE OR MIXTURES WARN!~'~:; RESPIRATOR 

BUTYL 123-86-4 
ACETATE n-BUTYL ACETATE 

105-46-4 
Sec-BUTYL ACETATE B 

1-36-3 71-36-3 
BUTYL n-BUTYL ALCOHOL 
ALCCiiOL 78-92-2 

Sec-BUTYL ALCOHOL SKIN B 
1305-78-8 
CALCIUJ'II LOW EXPOSJRE 
OXIDE LII'IITS c 
75-15-0 SKIN 
CARBON LOW EXPOSURE 
DISULFIDE LIP!IT B 
56-23-5 CARBON TET SKIN 
CARBON LOW EXPOSJRE 
TETRACHLORIDE LIP! IT 

SUSPECTED B 
1305-62-D LIJIE 
CALC I UP! LO\il EXPOSJRE 
HYDROXIDE LIJ'IIIT c 

PROTECTIVE 

JUNE 1990 
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COVERALLS! A - TYVEK 1417 (WHITE) 

PROTECTIVE 

B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE)· 
D - CHEJ'IIREL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD Ill/FACE SHIELD 

~ A - TYVEK 414 (WHITE) 

CARTRIDGE 

A 

A 

----

A· 

A 

----

B - POLYCOATED TYVEK 514 (YELL 

C - P(L YVINYL SLIPOVER (BLACK) 
D - NEOPRENE DVERSHCE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

c B BDRC 

D A ADRC 

A A A OR C 

c D ----

c 0 ---

A A A 



--------------------------

GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

RESPIRATOR: A - WILLSON ~DEL 1700 FULL FACE MASK 
B - WILLSON ~DEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WILLSON R~21 ORGANIC VAPORS (BLACK . 
8 - WILLSON R-25 BR~INE, CHLORIDE & 

ORGANIC VAPORS (YELLOIII) 
C - WILLSON R-26 FO~DEHYDE & (WHITE) 

ACID GASES 
0 - WILLSON R-24 AMMONIA & AMINE (GREEN) 

GLOVES: A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
0 - NEOPRENE (BLACK & LABELED) 

CDI'JIDN NAJIES 
SUBSTANCE DR MIXTURES WARNING RESPIRATOR 

C-9 ll1 25551-13-7 
PANALENE TRIMETHYL BENZENE 

91-20-3 
NJIPTHALENE LOW EXPOSURE 
T-500 LIMIT B 

. WAs-t ACETONE, METHANOL 
AVENT. T(LUENE, I'1EK 

XYLENE, MIBK 
BUTYL CELLESOLVE 8 

OiEJ'II 
FUEL K SAllE AS 
BLEND CT WASH SOLV. B 
108-90-7 
Ot.OOO-
BENZENE B 
98-82-8 C-9 
ClJYENE A-6976 SKIN B 
110-82-1 
CYCLOHEXANE LACTOL SPIRITS B 
108-91-8 
CYCLCJiEXl Y- LOW EXPOSURE 
APIII\IE ENTEC 947 LIMIT A 
123-42-2 
OIACETONE 
ALCOHOL B 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
.!mQlli 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

D 

A 
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A- TYVEK-1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) 

I 
I: 

c - SARANEX W/BOOTS 77415 (WHITE) I 
D - CHEPIREL W/BOOTS & HOOD C202 ( GR 
E - NEOPRENE JACKET OVERALL ' 

& HOOD W/FACE SHIELD 

A - TYvEK 414 (WHITE) 
8 - POLYCOATEO TYVEK 514 (YELLOIII) 
C - POLYVINYL SLIPOVER (BLACK) 
0 - NEOPRENE OVERSHOE (TAN) 

II 
1:, 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

I 
8 D ----

c 0 ----

c D ----·-

c D ---
B D ---
c D ----

c D ----
I 

0 0 ----

I 
I 
I 

I I )I 
I 
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GROUPa SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

- :SPIRATDRI A - WILLSON MODEL -1700 FULL FACE MASK 
B - WILLSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (BLAD<) 
B - WILLSON R-25 BR~INE, CHLORINE & 

. ORGANIC VAPORS (YELLOW) 
C - WILLSON R-26 FORMALDEHYDE & (WHITE) 

ACID GASES 
D - WILLSON R-24 AMMONIA & AmiNE (GREEN) 

GLOVES1 A - VINYL COATED GAUNTLET (YELLOW DR BLAD<) 
8 - NITRILE RUBBER {BLAO< & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (BLACK & LABELED) 

COMYION NAJI'ES 
SUBSTANCE DR IYIIXTURES WARNING RESPIRATOR 

111-40-D SKIN, VERY 
DIETHYLENE LOW EXPOSURE 
TRIWNE DETA LIMIT A 
100-37-8 
DIETHYLAI'IINO- ENTEC 947 SKIN, LOW 
""THANOL DEAF EXPOSURE LIMIT 8 

i1-78-6 
_fHYl 
ACETATE B 
64-17-5 ETHANOL 
ETHYL ENTEC 3Zl 
ALCOHOL BUTYL CARBITOL 8 
100-41-4 
ETHYL . 
BENZENE DuPONT OCI SA 8 

107-15-3 EDA 
ETHYLENE- CPS-6 LOW EXPOSURE 
DIAMINE CP5-2 LIMIT A 
107-06-2 
ETHYLENE VERY LOlli 
DICHLORIDE EOC EXPOSLflE LIMITS A 
107-21-1 LNIVERSAL FOAPI 
ETHYLENE 3 & 6%(0LO FOAJYI) 
GLYCOL mETHYL CELLOSOLVE VAPOR 8 

PROTECTIVE 

JUNE 1990 
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COVERALLSz A - TYVEK 1417 (WHITE) 

PROTECTIVE 

B - PDLYCOATED TYVEK 5417 (YELLOW) 
C -· SARANEX W/BOOTS 77415 {WHITE) 
D - CHEJYIREL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

~ A - TYVEK 414 (WHITE) 

CARTRIDGE 

D 

A 

A 

' A 

A 

D 

A 

A 

8 - POLYCOATED TYVEK 514 {YELLilll) 
C - POLYVINYL SLIPOVER {BLACK) 
D - NEOPRENE OVERSHOE {TAN) 

PROTECTIVE mDTECTIVE 
GlOVES SUIT BOOT 

D E D 

8 8 BORC 

c D ---

D 8 8 OR C 

c D --

D c --

c D --
/ 

A c ---



GROUP1 SUBSTANCES COVERED L.tmER THRESHOLD LIMIT VALUES 

o>SPIRATOR& A - WILLSON I'ODEL 1700 FULL FACE MASK 
8 - WILLSON I'ODEL 1200 HALF FACE MASK 
C - 6710 NON TOXIC PARTICLE MASK 

CARTRIDGE& 

GLOVES& 

A - WILLSON R-21 
8 - WILLSON R-25 

C - WILLSON R-26 

D - WILLSON R-24 

ORGANIC VAPORS (BLACK) 
8RIJIYIINE, OiLORIDE & 
ORGANIC VAPORS ( YELLOIII) 
FO~DEHYDE & (IIIHITE) 
ACID GASES 
~NIA & AMINE (GREEN) 

A - VINYL COATED GAUNTLET (YELLDIII OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED} 
C - SILVER SHIELD (SILVER} 
D - NEOPRENE (BLACK & LABELED) 

CQII'IY()N.NAJ'IES. 
SUBSTANCE OR MIXTURES WARNING RESPIRATI:R 

60-29-7 
ETHYL 
ETHER 8 

50-0D-0 FB 905 VERY LOlli 
FORMALDEHYDE FB 905-21, EXPOSURE LIPIIl 

FB 963 SUSPECTED 
CARCINcx;EN A 

64-18-6 
FORPIIC LOlli EXPOSURE 
ACID LIPIIT A 

98-01-1 QUACOOR 1220 SKIN, LOlli 
FORFURAL RESIN EXPOSURE LIPIIT B 

96-0D-0 FA, QUACOOR 1001 
F'Lfif'I..RAL KOLO CURE 1-1'1 
ALCCJiOL FB 905, FB 905-21 

FB 963, QUACOOR SKIN 
1300 RESIN, LOlli EXPOSURE 
QUACOOO 1200 RESIN LIPIIT B 

8006-61 
GASOLINE GAS 8 

11D-80-5 
GLYCOL ETHER 2-ETHOXYETHANOL SKIN B 

PROTECTIVE 
COVERALLS& 

PROTECTIVE 

CARTRIDGE 

A 

c 

c 

A 

A 

A 

A 
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.A - TYVEK 1417 (WHITE) 

I 
I 

8 - POLYCOATED TYVEJ< 5417 (YELLOW} 
c - SARANEX Ill/BOOTS 77415 (WHITE), I 
D - CHEIIIREL Ill/BOOTS & HOOD C202 ( ~ 
E - NEOPRENE JACKET OVERALL 

& HOOD Ill/FACE SHIELD I 
.· A - TYVEK 414 (WHITE) 

B ;_ POLYCOATEO TYVEK 514 (YELLilll) 
C - POLYVINYL SLIPOVER ( Bl.AC() I 

I 
D - NEDPREt.E OVERSiiE (TAN) 

PROTECTIVE 
GLOVES SUIT 

c c 

B B 

D D 

c B 

c 8 

B A 

A A 

PROTECTI1 
BOOT 

I 

B 

--I 
BOO 

I 
BOR 

AOR 

AOOC 

I 
I 
I 
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GROUP: SUBSTANCES COVERED IJIJDER THRESHOLD LIMIT VALUES 

.ESPIRATORz A - WILLSON (Y()OEL 1700 FULL FACE MASK 
B - WILLSON [Y()[)EL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE1 A - WILLSON R-21 ORGANIC VAPORS {BLACK) 
B - WILLSON R-25 BR~INE, CHLORIDE & 

ORGANIC VAPORS (YELLOW) 
C - WILLSON R-26 FO~DEHYDE & {WHITE) 

ACID GASES 
D - WILLSON R-24 ~NIA & ~INE (GREEN) 

GLOVES1 A ~ VINYL COATED GAUNTLET {YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD {SILVER) 
D - NEOPRENE (BLACK & LABELED) 

CQIYIIDN NAIIES 
SUBSTANCE OR PIIXTt.IRES WARNING ~ESPIRATOR 

142-B2-5 
HEPTANE n-HEPTANE B 

110-54-4 
HEXANE n-HEXANE B 

n-41-S 
r1EXYLENE UNIVERSAL FOAI'I 
GLYCOL 3 & 6% (OLD FOAI'I) VAPffi B 

74-!11·8 LOlLI EXPOSURE 
HYDROGEN INGREDIENT OF LEVEL 
CYANIDE DIBASIC ESTER SKIN A 

7722-84-1 
HYDROGEN VERY LOW 
PEROXIDE PEROXIDE EXPOSURE LIJIII B 

123-31-9 108-46-3 LOW EXPOSURE 
HYOOOQUINOOE RESOOCINOL LEVEL B 

78-83-1 
ISOBUTYL IBA 
ALCOHOL !SOBUTANOL B 

78-59-1 LOW EXPOSURE 
ISOPHORONE LIJIIIT 8 

PROTECTIVE 

JUNE 1990 
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COVERALLS: A - TYVEK 1417 (WHITE) 

PROTECTIVE 

8 - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/800TS 77415 (WHITE) 
D - CHEIYIREl... W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD Ill/FACE SHIELD 

BOOTS1 A- TYVEK 414 (WHITE) 

CARTRIDGE 

A 

A 

A 

c 

A 

A 

A 

A 

8 - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 
D - ~OPRENE OVERSHOE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

B B B OR C 

c D --

A c ---

A B B or C 

B 8 B OR C 

D 8 8 OR C 

B A AORC 

D A A OR C 



GROUP1 SUBSTANCES COVERED I.J.JDER THRESHOLD LII'IIT VALUES 

. .:.SPIRATOR1 A - WILLSON (!()DEl 1700 FULL FACE f!IASK 
B - WILLSON I'IOOEL 1200 HALF FACE f!IASK 
C - 8710 NON TOXIC PARTIQ.E f!IASK 

CARTRIDGEs 

GLOVESs 

A - WILLSON R-21 
B - WILLSON R-25 

C - WILLsON R-26 

D - WILLSON R-24 

ORGANIC VAPORS (BLACK) 
BROI'IINE, CHLORIDE & 
ORGANIC VJISlORS (YELLOW) 
FO~OE & (WHITE) 
ACID GASES 
AJYIYIONIA & AJ!IINE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
8 - NITRILE RUBBER (BLACK & LABELED} 
C - SILVER SHIELD (SILVER} 
D ..; NEOPRENE {BLACK & LABELED) 

CCJI11Y[JN NAJIIES 
SUBSTANCE OR f!IIXTURES WARNING RESPIRATOO 

108-21-4 
ISOPROPYL 
ACETATE B 

67-63-0 
T'iQPR(JlYL IPA 

.CCJiOL ENTEC 32.7 8 

LACQUER ACETONE, TOWENE 
THINNER PETHANOL, f!IIBK 

XYLENE, PEK 
BUTYL CELLOSOLVE 8 

64742-89-8 CYCLOHEXANE • 
LACTCL HEPTANE 
SPIRITS METHYLCYCOHEXANE 

TOLUENE B 

108-31-6 VERY LOW 
PlALEIC EXPOSURE 
AN-IYDRIDE filA LII'IIIT A 

79-20-9 
I'ETHYL ACETATE 8 

96-33-3 LOW EXPOSURE 
I'ETHYL LEVELS 
AmYLATE SKIN 8 

PROTECTIVE 
COVERALLS I 

PROTECTIVE 

~ 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

A 
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I 
I 

A - TYVEK 1417 (WHITE) I 
8 - POLYCOATEO TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEJIIREL W/BOOTS & HOOD C202 ( GRAj 
E - NEOPRENE JACKET OVERALL 

& HOOD Ill/FACE SHIELD 

A - TYVEK 414 (WHITE) 
8 - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 

I. 
I D - NEOPRENE OVERSHOE (TAN) 

PROTECTIVE 
GLOVES SUIT 

A A 

A A 

c D 

c D 

0 B 

B B 

8 8 

PROTECT I 
BOOT 

A OR~ -
A OR 

I -

---

B OR I 
B OR I 

-
B OR I 

I 
I 
I 
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GROLJPz SUBSTANCES COVERED I..NDER THRESHOLD LIMIT VALUES 

0~SPIRATORz A - WILLSON (T[JDEL 1700 FULL FACE MASK 
a - WILLSON IYODEL 1200 HALF FACE fiiASK 
C - a710 NON TOXIC PARTICLE ~SK 

CARTRIOGEz A - WILLSON R-21 CRGANIC VAPORS (El.ACK) 

GLOVES a 

8 - WILLSON R-25 BROMINE, CHLORIDE & 
ORGANIC. VAPORS (YELLOW) 

C - WILLSON R-26 FO~LDEHYOE & (WHITE) 
ACID GASES 

0 - WILLSON R-24 AMMONIA & ~INE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER {BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE ( El.ACK & LABELED) 

CorrrrrJN. NAI'ES 
SUBSTANCE OR MIXTLRES WARN II'£ RESPIRATOR 

67-56-14 l'IETHYL ALCOHOL 
rrlETHANOL CEL TONE ( ACETONE) 

SODII.JI1!, I"E'THYLATE 
SILANE 1160 SKIN 8 

71-55-6 1,1,1 TRI 
PETHYL AND/OR 

ILOROFORJ!I (FREON) B 

108-87-2 
PETHYLCYCLO- LACTOL 
HEXANE SPIRITS B 

75-09-2 
IYIETHYLENE SUSPECTED 
Oil..ORIDE CARCINOGEN B 

78-93-3 
PETHYL MEK 
ETHYL KETONE 2-BUTANONE B 

108-10-1 
PETHYL 
ISOBUTYL MIBK 
KETONE HEXOI'£ B 

91-20-3 A-8091 NALCO LOW EXPOSURE 
NAPHTHALENE A-0065 5451 LEVELS 

IIIARKER I'P 
SOLV G 8 

PROTECTIVE 

JUNE 1990 
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COVERALLSa . A - TYVEJ< 1417 (WHITE) 

PROTECTIVE 

a - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEfiiREl.. Ill/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

BOOTSa A - TYVEK 414 (WHITE) 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

A 

8 - POLYCOATEO TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 
D - t£0PRENE OVERs-ICE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

D c ---

c D --

8 D --

c 0 ----

D D ---

B c ---

a D -

---------------------------------------------------------------------------



GROUP a SJBSTANCES COVERED LNDER THRESHOLD LIJIIIT VALUES 

-:SPIRATORa A - WILLSON J!IJDEL 1700 FULL FACE JIIAS< 
8 - WILLSON PIDEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE PIASK 

CAATRIDGEr 

GLOVESr 

A - WILLSON R-21 ORGANIC VAPORS (El.ACK) 
B -·WILLSON R-25 BROMINE, CHLORIDE & 

ORGANIC VAPORS (YELLOW) 
C - WILLSON R-26 FORIIIALO£HYOE & (WHITE) 

ACID GASES 
D - WILLSON R-24 Am:JNIA & Al'IINE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOI&I OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE ( ELACK & LABELED) 

CIJPIIIlN NAJIES 
SUBSTANCE OR PIIXTURES WARNIM> RESPIRATCR 

7440-02-0 3333-67-3 
NICKEL, NICKa CARBONATE 
SOWBLE 373-02-4 LOW EXPOSURE 
CIJIIPOUNO NICKEL ACETATE LEVELS c 

7697-37-2 VERY LOlli 
••T.TRIC ACID EXPOSURE LEVELS A 

. .!-52-5 
NITRCI'ETHANE B 

144-62-7 
OXALIC VERY LOW 
ACID EXPOSURE LIJYIIT c 

127-18-4 
PERCHLmO-
ETHYLENE· PERC 8 

7664-38-2 
PHOSPHORIC VERY LOW 
ACID EXPOSURE LIJYIIT B 

7123-14-0 VERY LOlli 
PHOSPHORUS EXPOSJRE 
(YELLOW) LEVELS c 

1310-58-3 
POTASSIIJI1 ENTEC 351 LOW EXPOSURE 
HYDROXIDE ENTEC 356 LIPIIT B 

PROTECTIVE 
COVERALLSr 

PROTECTIVE 
.§QQfu 

CARTRIDGE 

---

c 

A 

--

A 

c 

-

A 

Jl.tJE 1990 
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A - TYVEK 1417 (WHITE) 

I 
I 

B - POLYCOATED TYVEK 5417 (YELLOW) I 
C - SAAANEX Ill/BOOTS 77415 (WHITE) 
0 - OiEJIIRa W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL I 

& HOOD W/FACE SHiaD . 

A - TYVEK 414 (WHITE) 
B - POLYCOATEO TYVEK 514 (YELLOIII) 
C - PQ.. YVINYL SLIPOVER ( ELACK) 
D - NEOPRENE OVERSHOE (TAN) 

PROTECTIVE 
GLOVES SUIT 

A A 

D D 

D D 

D B 

c D 

B B 

A A 

D D 

PROTECTIVE 
BOOT 

ACRCI 

-
--

--

B OR C 

--

B DR Cl 

Am cl 

-- I 

I 
I 



I 
lj 
II 
II 
1.1 
li 
II 

~ 
ll 
II 

II 

II 

II 

ll 
II 
II 

I, 
lj 
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GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

RESPIRATORr A - WILLSON (I'[]DEL 1700 FULL FACE MASK 
8 - WILLSON (1'[]0El 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRI!liE 1 A - WILLSON R-21 ORGANIC VAPORS (BlACK) 
8 - WILLSON R-25 8R()IIINE, OiLDRIDE & 

ORGANIC VAPORS (YEUOW) 
C - WILLSON R-26 FORMALDEHYDE & {WHITE) 

' ACID GASES·· 
D - WILLSON R-24 ~NIA & AMrnNE (GREEN) 

GLOVES a A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
8 - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (BLACK & LABELED) 

CIJIYI'I(JN JWES 
SUBSTANCE OR MIXTURES WARNING ~SPIRA TOR 

109-60-4 
PRJPYL n-PROPYL 
ACETATE ACETATE 8 

107-98-2 
PROPYLENE 
GLYCOL B 

.310-73-2 
SOOILI'I LOW EXPOSURE 
HYDROXIDE CAUSTIC LIII'IIT B 

108-46-3 HYDROQUINONE LOW EXPOSURE 
RESORCINOL 123-31-9 . LIII'IIT B 

B052-41-3 
STODDARD 
SOLVENT B 

100-42-5 I STYRENE 8 

7664-93-9 
SULFURIC VERY LOlli 
ACID EXPOSURELII'IIT A 

109-99-9 
TETRAHYOOD-
FURAN B 

-~~-

-~ - - -~ 
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PROTECTIVE 
COVERALLS I A - TYVEK 1417 {WHITE) 

8 - POLYCOATEO TYVEK 5417 (YELLOW) 
C - SARANEX Ill/BOOTS 77415 (WHITE) 
D - CH£111R£L Ill/BOOTS & HOOD C202 (GRAY) 
E - NEOPREhE JACKET OVERALL 

& HOOD Ill/FACE SHiaO 

PROTECTIVE 
BOOTS a A - TYVEK 414 (bliiTE) 

B - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 

' 
D - NEOPRENE OVERSHOE (TAN) 

PROTECTIVE PROTECTIVE 
CARTRIDGE GLOVES SUIT BOOT 

A. c 8 BORC 

A 0 c -

A 0 c -

A 0 8 8 OR C 

A 8 8 B OR C 

A B c -

c D c BORC 

A c c --

file:///IPPORS


GROUPs SUBSTANCES COVERED UNDER THRESHOLD LOOT VALUES 

.SPIRATORz A - WILLSON JYDDEL 1700 FULL FACE I'IASK 
B - WILLSON PIODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGEs 

GLOVES I 

A -·WILLSON R-21 
B - WILLSON R-25 

c - WILLSON R-26 

0 - WILLSON R-24 

ORGANIC VAPOOS (BLACK) 
BROPIINE • CHLORIDE & 
ORGANIC VAPORS (YELLOW) 
FORI'IALDEHYDE & (WHITE) 
ACID GASES 
AJYI'IDNIA & AJIIINE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (BLACK & LABELED) 

; 

COJYIYDN NAJYES 
SUBSTANCE OR PliXTURES WARNIM> RESPIRATOR 

108-88-3 
TOWENE B 

79-01-6 
TRICHLORO-
ETHYLENE TRI B 

LOW 
121-44-8 

,• 

EXPOSURE 
TRIETHYLAJIIINE LEVEL A 

25551-13-7 C-9 
TRIJYIETHYL PANALENE 
BENZENE SOLV G B 

8032-32-4 
Vl'l & p NAPHTHA B 

1330-20-7 A-595 DuPONT 
XYLENE T-245 cr s-A 

A-6587 · A-6976 
A-596 A-7505 · 
C-9 B 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTS: 

CARTRIDGE 

A 

A 

0 

A 

A 

A 

JUNE 1990 
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A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEPIREL W/BOOTS & HOOD C202 (GRAY.~ 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD . 

A - TYVEK 414 (WHITE) I . 
B - POLYCOATED TYVEK 514 (YELLOIII) 
c - POLYVINYL SLIPOVER (BLAO<) I 
D - NEOPRENE OVERSHCE (TAN) 

PROTECTIVE 
GLOVES SUIT 

c 0 

c 0 

0 c 

B 0 

B B 

B 0 

PROTECTIVE 
BOOT 

---

I 
---

---

---

BCRC 

--
I 

I 
I 
I 
I 
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RESPIRATORs A - WILLSON IYlllEL 1700 FULL FACE MASK 
B - WILLSON MCDEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

.RTRIDGEs 

GLOVESs 

A - WILLSON R-21 
B - WILLSON R-25 

C - WILLSON R-26 

D - WILLSON-R-24 

ORGANIC VAPORS (BLACK) 
ffiOI'IINE, CHLORIDE & 

ORGANIC VAPORS (YELLDILI) 
FOO'IIALOOiYDE & (WHITE) 
ACID GASES 

1 

AMMONIA & AMINE (GREEN) 

A - VINYL COATED GAI..WTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
0 - NEOPRENE { EII..ACK & LABELED) 

COJIIYIJN NAJIIES 
SUBSTANCE OR PIIXTrnES WARNING RESPIRATOR 

ALFOL 6 1-HEXAM:IL B 

68477-31-6 
AJ'IIOCO A-575 a 

Allll:O A-595 SUBSTANCES 
INCLUDED 
1330-20-7. 
XYLENE B 

'!!()CO A-6604 INCLUDED 
8008-2D-6 
KEROSENE B 

AJYDCO-A-6603 SUBSTANCES 
INO..UOED 
8008-20-6 
KEROSENE B 

AJYDCO A-6~)05 SUBSTANCES 
INCLUDED 
8008-20-6 
KEROSENE 8 

AJYDCO A-5470 SUBSTANCES 
INCLLOEO 
8008-20-6 
KEROSENE 8 

AIIDCO A-6976 SUBSTANCES 
INCLLDEO 
1330-20-7 
XYLENE 
2551-13-7 
TRIJIETHYLBENZENE 
98-82-B 
Cli'ENE SKIN 8 

AI'OCO A-8065 SUBSTANCES LOW 
INCLLOED EXPOSURE 
91-2D-3 LEVELS 
NAPHTHALENE 8 

PAGE 12 OF 

PROTECTIVE 
COVERALLS! A - TYVEK 1417 (WHITE) 

PROTECTIVE 

B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 

· D - OiEJIIREl... W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

BOOTS: A - TYVEK 414 (WHITE) 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

A 

A 

A 

8 - P£l..YCOATED TYVEK 514 (YELLru) 
C - POLYVINYL SLIPOVER (BLACK) 
0 - NEOPRENE OVERSHOE (TAN) 

PROTECTIVE PROTECTIVE 
l:l..OVES SUIT BOOT. 

A A A OR C 

A A AORC 

B D --

B B B OR C 

B B 8 OR C 

8 8 BORC 

8 8 BORC 

8 D ---

8 D -----



RESPIRATORs A - WILLSON I'DDEL 1700 FULL FACE MASK 
8 - WILLSON fll{I)El 1200 HALF FACE MASK 

C - 8710 NCW TOXIC PARTICLE MASK 

.iHRIDGEs 

GLOVES1. 

····· 

A - WILLSON R-21 ORGANIC VAPCRS (BLACK) 
8 - WILLSON R-25 BR~INE, OiLORIDE & 

ORGANIC VAPORS (YELLOW) 
C - WILLSCW R-26 FDMDEHYDE & (WHITE) 

ACID. GASES 
D - WILLSON R-24 AI!JYIJNIA & AJ!JINE (GREEN) 

.. · 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
·· 8 - ·NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
0 - NEOPRENE (BLACK & LABELED) 

CQIIIIDN NAIIES 
SUBSTANCE OR MIXTURES WARN .It£ RESPIRATOR 

AJYIJCO A-5455 8012-95-1 LOW 
OIL MIST MINERAL EXPOSURE LIMIT c 

AMOCO A-6444 8012-95-1 LOW 
OIL MIST MINERAL EXPOSURE LII'IIT c 

PJYIOCO A-596 SUBSTANCES 
INCLUDED 
1330-20-7 
XYLENE B 

PJIYJCO 182 B 
AftOCO A-160 8 

477-31-6 
.OCO A-6706 B 

68477-31-6 
AI"DCO A-6714 8 
AJ!10CO 8091 SUBSTANCES 

INC.UDEO 
26952-21-6 
ISO-DCTYL 
ALCOHOL 
91-20-3 
NAPHTHALENE LOW EXPOSURE 
2551-13-7 LEVELS 
TRI~YLBENZENE SKIN B 

AJilJCO A-7505 SUBSTANCES 
INC.UOCD 
1330-20-7 
XYLEt.E B 

64742-91&-5 SJBSTANCES LOlli EXPOSURE 
APDCO SOLV G INa.UDED .LEVELS 

91-20-3 
NAPHTHALENE 
2551-13-7 
TRIMETHYLBENZENE B 

ANTI-FOAJ!J AFS ! 8 
61790-33-8 FIRE FREES 

"'tENT AJIJYIONIA - LOW 7664-41-7 
EXPOSURE LIPIIT AJII'IDNIA A 

17194-00-2 
BARIIJII fYDD. WATER BARIUI'I - LOW I 
OCTAHYDRATE SOLUBLE EXPOSURE LII'liT c 
BARQUAT I MS-100 SKIN -

I 

PROTECTIVE 
COVERALLS I 

PROTECTIVE 

~ 

. I CARTRIDGE 

-----

----

A 
A 
A 

A 

A 

A 

A 

A 
A , 

D 

-
-
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I 
A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) I 
C - SARANEX Ill/BOOTS 77415 (WHITE) . 
D - OiEJI1REL Ill/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL I 

& HOOD Ill/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B - POL YCOATED TYVEK 514 ( YELLOIII) 
C - POLYVINYL. SLIPOVER (BLACK) 

I. 
I 0 - NEOPRENE OVERSHOC (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

A A A OR c) 
A A A OR C 

~~~-cJ B 0 
A A 
A A A OR C 

A A A OR c) 
A A A OR C 

I 
I B 0 ----

I 
B 0 --

I 
B 0 

___ I 
A A A OR C 

I 
D D A OR C 

A B B OR J 
D I A A OR 



I 
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I 

11 
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RESPIRATORz ~ - WILLSON I'DDEL 1700 FULL FACE MASK 
8 - WILLSON !mEL 1200 HALF FACE f'IIASK 

C - 8710 NON TOXIC PARTICLE 1'1\ASK 

_,.JHRIDGEz A - WILLSON R-21 ORGANIC VAPORS (BLACK) 

GLOVES a 

8 - WILLSON R-25 BAO~INE, CHLORIDE & 
ORGANIC VAPORS (YELLOW) 

C - WILLSON R-26 FO~OEHYDE & (WHITE) 
ACID GAsES 

D ~ WILLSON R-24 A~NIA & A~NE (GREEN) 

A - VINYL COATED GALNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (BLACK & LABELED} 

COPIYJJN NAIIES 
SUBSTANCE OR ~XTURES WARNING RESPIRATOR 

... 
100-51-6 
BENZYL 
ALCOHOL 8 

000-111-762 
BUTYL 
CELLOSOLVE 8 

112-07-2 
.,UTYL 

.LLOSOLVE 
ACETATE 8 

20427-59-2 
COPPER 
HYDRATE DUST c 

DIBASIC . SUBSTANCE 
ESTER· INCLUDES 

74-90-B 
HYDROGEN CYANIDE A 

96-13-9 
DIBRCJIIO- QlJACOI:R 1220 FR 
PROPANOL RESIN 8 

DU PONT OCI SA SUBSTANCE 
INCUDES 
1330-20-7 
XYLENE 
100-41~4 

ElliYL BENZENE B 

ENTEC 733 

I I c I 
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PROTECTIVE 
COVERALLS& A - TYVEK 1417 (WHITE) 

PROTECTIVE 

8 - POL YCOATED TY\IEK 5417 (YELLOW) 
_C- SARANEX Ill/BOOTS 77415-(WHITE) 
D - CHEJYIREL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

BOOTSz A - TYVEK 414 (WHITE) 

CARTRIDGE 

A 

A 

A 

-

c 

A 

A 

-- I 

8 - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 
0 - NEOPRENE OVERSHCE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

-. 

A B B m c 

B c -

8 c --

A A AORC 

A 8 8 m c 

A 8 B 

c D -

A I A I AORC 



GROUPs SUBSTANCES COVERED l.WDER THRESHOLD LIIYIIT VALUES 

.~SPIRATOR: A - WILLSON IYIJDEL 1700 FULL FACE IYIASK 
B - WILLSON MOOEL 1200 HALF FACE IYIASK 
C - 6710 NON TOXIC PARTICLE IYIASK 

CARTRIDGEs A - WILLSON R-21 ORGANIC VAPORS (BLACK) 

GLOVESs 

8 - WILLSON R..;25 BRIJIYIINE, OiLORIDE & 
ORGANIC VAPORS (YELLOW) 

C - WILLSON R-26 FORI'IALDEHYI:£ & (WHITE) 
ACID GASES 

D - WILLSON R-24 AJYI'IIONIA & J\l'fliNE (GREEN) 

A - VINYL COATED GALWTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D NEOPRENE (B. - ACK & LABELED 

· COJITII)N NAJ'IES 
SUBSTANCE OR IYIIXTURES WARNING RESPIRATOO 

ENTEC 321 8 

ENTEC 327 SUBSTANCES 
INCLUDED 
64-17-5 
ETHYL ALCOHOL 
67-63-0 
ISOPROPYL 
ALCOHOL 8 

ENTEC 947 SUBSTANCES 
INCLUDED 
100-37-8 
DIETHYL.AJIIINO-
ETHANOL SKIN 
108-91-8 LOlli EXPOSJRE 
CYCI..OHEXYL.AJIIINE LI.PIIT A 

ENTEC CPS-2 SJBSTANCES 
. INCWDED LW 

107-15-3 EXPOSJRE 
ETHYLENEDIAJIIINE LIIIJIT B 

ENTEC 356 SJBSTANCES 
INCLUDED 
1310-58-3 LOW 
POTASSilJII EXPO&JRE 
HYDROXIDE LIJIIIT B 

ENTEC 717 8 

PROTECTIVE 
COVERALLSs 

PROTECTIVE 
BOOTSs 

CARTRIDGE 

A 

A 

A 

A 

A 

A I 
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A - TYVEK 1417 (WHITE) I; 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - OiEIIIREL W/BOOTS & HOOD C202 (GRAYI; 
E - NEOPRENE JACKET OVERALL • 

& HOOD W/FACE SHIELD . 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (fLACK) 1: D - NEOPRENE OVERSHOE (TAN) 

I 
PROTECTIVE PROTECTIVE -

GLOVES SUIT BOOT 

I 
A A A OR C. 

I 
D 8 BOAC 

I 
c D -- I 

I 
D c --

0 D ----1 
A A A I -

I 
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GRDUPz SUBSTANCES COVERED ll·JDER THRESHOLD LI/IliT VALUES 

"SPIRATDRr A - WILLSON lmEL 1700 FULL FACE PIASK 
8 - WILLSON lmEL 1200 HALF FACE PIASK 
C - 8710 NON TOXIC PARTICLE PIASK 

CARTRIDGEr A - WILLSON R-21 ORGANIC VAPCRS {BLACK) 

GLOVESr 

8 - WILLSON R-25 BR(JIIINE, CHLORIDE & 
ORGANIC VAPORS (YELLOW) 

C - WIL~SDN R-26 FORmALDEHYDE & {WHITE} 
ACID GASES 

D - WILLSON R-24 AIIJYDNIA & AIIIINE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
8 - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
0 - NEOPRENE (BLACK & LABELED) 

' 
ClllnJN.NJ\11£5 

SUBSTANCE OR I'IIXTURES WARN II'£ RESPIRATOR 

ENTEC CPS-6 SUBSTANCES 
INCLLDED LOW 
107-15-3 EXPOSURE 
ETHYLENE DIAIIIINE LII'IIT 8 

ENTEC 234 SUBSTANCES 
INCLUDED LOW 
8012-95-1 EXPOSURE 
OIL I'IIST(I'IINERAL) LII'IIT c 

ENTEC 352 &.IBST ANC£S 
INCLUDED 
1310-58-3 LOW 
POTASSIIJ11 . EXPOSURE 
HYDROXIDE LII'IIT 8 

ENTEC 351 &JBSTANCE 
INClLDES 
1310-58-3 LOW 
POTASSIIJ11 EXPOSURE 
HYDROXIDE LII'IIT 8 

2-ETHYLHEXOIC 
ACID 8 

64742-54-7 LOW 
EXXON 150 OIL MIST EXPOSURE LEVEL c 

64742-54-7 LOW 
EXXON 600 OIL I'IIST EXPOSURE LIJI!IT c 

I 

I 

I 

PROTECTIVE 

JUNE 1990 
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COVERALLSr .A- TYVEK 1417 (WHITE) 

PROTECTIVE 

8 - POLYCOATED TYVEK 5417 (YELLOW) 
C ·- SARANEX W/BOOTS 77415 (WHITE) 
D - CHEftiREL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

~ A - TYVEK 414 (WHITE) 

CARTRIDGE 

A 

----

A 

A 

c 

--

--

B - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 
D - NEOPRENE OVERSHOE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

D c ----

A A A rn c 

0 0 ----

D 0 --

8 8 BORC 
( 

A A AOOC 

A A A OR C 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LI~IT VALUES 

RESPIRATOR! A - WILLSON l'lDEL 1700 FULL FACE JYIASK 
B - WILLSON I'UlEL 1200 HALF FACE PIASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGEs A - WILLSON R-21 ORGANIC VAPCRS (BLACI<) 
B - WILLS~ R-25 8R(JfiiNE. OiLORIDE & 

ORGANIC VAPORS (YELLOW) 
C - WILLSON R-26 FIJRIIIALDEHYDE & (WHITE) 

,. ACID GASES 
D - WILlSON R-24 AJ'IIYIONIA & APIINE (GREEN) 

GLOVESs . A ~ VINYL COATED GAUNTLET (YELLOW OR BLACI<) 
B ~ NITRILE RUBBER (BLACI< & LABELED} 
C -· SILVER SHIELD (SILVER} 
D - NEOPRENE ( ELACI< & LABELED} 

CQIYI'IDN NAPES 
SUBSTANCE OR PIIXTURES WARNING RESPIRATCR 

FB-005 SUBSTANCES SKIN 
INCLUDED VERY LOW 

. 98-00-0 EXPOSURE 
FURFURYL LIPIIT 
ALCOHOL &.JSPECTEO 
50-00-0 CARCINOGEN 
FOR/IIAI..DEHYOE A 

-005-21 SUBSTANCES 
INCLUOED 
98-00-0 
FURFURYL SKIN 
ALCOtllL VERY LOW 
50-00-0 EXPO&.JRE. 
FORI'IALOEHYDE LEVEL 
108-46-3 &.JSPECTEO 
RESORCINOL CARCINOGEN A 

FB-963 SUBSTANCES 
INCLUDED SKIN 
98-00-0 VERY LOW 
FURFURYL EXPOSURE 
ALCOKll LIJYIIT 
50-00-0 &.JSPECTED . 
FORfiiAL.DEHYOE CARCINOGEN A 

124-09-4 FIRE FREES 
li'DA AJYII'IONIA 

LOW EXPOSURE 
LIJIIIT A 

PROTECTIVE 
COVERALLS I 

PROTECTIVE 

CARTRIDGE 

c 

c 

c 

D 
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.A - TYVEK 1417 (WHITE} 

I 
I 

B - POLYCOATED TYVEK 5417 (YELLOW) 
c - SARANEX W/BOOTS 77415 (WHITE} II 
D - CHEJIIREL W/BOOTS & HOOD C202 (GRAll 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

I 
A - TYVEK 414 (WHITE) 

. B - POLYCOATED TYVEK 514 (YELLOW} 
C - POLYVINYL SLIPOVER (BLACK) I 

I 
0 - NEOPRENE OVERs-ICE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT I 

I 
c a· am cl 

I 
I 

c 8 B CR ~ 

I 
I 

c B BCRC 

D D --I 
I 
I 
I 
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RESPIRATORz A - WILLSON !'IJDEL 1700 FULL FAa: PIASK 
B - WILLSON !'IJOEL 1200 HALF FACE fYIASK 
C - 8710 NON TOXIC PARTICLE JIIASK 

.HRIDGEa A - WILLSON R-21 ORGANIC VAPORS (BLACK) 

GLOVES a 

8 - WILLSON R-25 EIRIJI'IIr£, CHLORIDE & 
ORGANIC VAPORS (YELLOW) 

C - WILLS~ R-26 FOINUEiYDE & (I.IHITE) 
ACID GASES 

D - WILLSON R-24 ~NIA & ~INE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHiaD (SILVER) . 
D - NEOPRENE (BLACK & LABELED) 

COJIIYDN NAPES 
SUBSTIWCE OR I'IIXT~ES WARNOO RESPIRATOR 

JitiDA 3PO FIRE FREES 
I!ELL CHEJII 1500 AI'I'DNIA A 

68-526-83-0 
ISO-OCTYL 
ALCOHOL A-8091 SKIN 8 

A-6603 A-6605 
[1[)8!LARPIA 

8008-20-6 246 or 247 
KEROSENE A-6604 A-547D B 
KOLD CURE 1-PI St.bstances 

INO..UDED 
98-00-0 SKIN 
FURFURYL LOW EXPOSURE 
ALCOHOL LIIYIIT 8 

PIARKER-I'P SUBSTANCE 
INCLUDES 
91-20-3 LOW EXPOSURE 
NAPHTHALENE ' LEVELS 8 

109-86-4 
PETHYL CELLOSOL E 8 
64742-47-8 
IYIINERAL SPIRITS 8 
NALCO 5451 SUBSTANCE 

INCLUDES 
64742-94-5 
NAPHTHA 
91-20-3 LOlli EXPOSURE 
NAPHTHALEr£ LEVELS 8 

I"DBILARPIA SUBSTANCE 
246 OR 247 INO..UDES 

8008-20-6 
KEROSEt£ 8 

1338-24-5 
NAPHTENIC 
ACID 8 
~67-3 LOW EXPOSURE 

.W<EL LIIYIIT 
CARBONATE DUST 

!'IJD. WATER 
NICKEL SOWBLE c 

PROTECTIVE 
COVERALLS I 

PROTECTIVE 
800TSa 

CARTRIDGE 

D 

A 

A 

A 

A 

A 

A 

A 

A 

A 

-
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A - TYVEK 1417 (WHITE) 
8 - POLYCOATEO TYVEK 5417 (YELLOW) 
C - SARANEX W/800TS 77415 (WHTIE) 

.D - CHEJIIREL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 
D - NEOPRENE OVERs-iDE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

D D ----

D A A OR C 

B B BORC 

c B 8 OR C 

8 D --
D c ---
B D ---

B D ---

8 B B OR C 

c 8 8 OR C 

A A A rn c 



GROLPz SUBSTANCES COVERED LINDER THRESHOLD LIMIT VALUES 

RESPIRATOR! A - WILLSON MODEL 1700 FULL FACE MASK 
8 - WILLSON MODEL 1200 HALF FACE ~SK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
8 - WILLSON R-25 8R[JYIINE, CHLORIDE & 

ORGANIC VAPORS (YELLOW) 
C - WILLSON R-26 FO~OEHYDE & (WHITE) 

ACID GASES. 
D - WILLS!l'.l R-24 AIYJYDNIA & AMINE (GREEN) 

GLOVES: A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
8 - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (BLACK & LABELED) 

CCJIYIYDN NAJYES 
SUBSTANCE OR PIIXTi.JRES WARNOO RESPIRATOR 

373-02-4 LOW EXP09.JRE 
NICKEL LIJYIIT 
ACETATE OCJST 

fYOO. WATER 
NICKEL SOLUBLE 8 

25145-52-3 LOW EXP09..1RE 
NONYLPHEMJL LIJYIIT A 

' .7-23-4 
NUOPENE 
G-4 c 

NYLATE 10 COPPER-S-
QUINOLINOLA TE B 

BD12-95-1 
OIL PIIST A-5455 LOW EXP09.JRE 
(MINERAL) A-6444 LIMIT c 

112-80-1 UNITOL 
OLEIC 
ACID {TALL OIL FATTY 

ACID} c 

1333-39-7 
I 

PHOOL-
SULFONIC ACID B 

108-65-6 
PM ACETATE 8 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
.!!QQfu. 

CARTRIDGE 

A 

A 

---

A 

----

-----

c 

A 
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A - TYVEK 1417 (WHITE) 

I 
I 

·a - POLYCOATED TYVEK 5417 (YELLOW) 
c - SARANEX W/BOOTS 77415 (WHITE) I 
0 - CHEJ'IIREL W/BOOTS & HOOD C202 ( GR 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
8 - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (ELACK) 

I 
I 
I 

D - NEOPRENE OVERSHCE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT I 

I 
·A A Am c 

D 8 BORC 

A A A OR C 

A A Am c 

A A AtRC 

8 8 am cl 

D 8 am cl 
A A AORC 

I 
I 
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GROUPa SUBSTANCES COVERED UNDER THR£9-iOLO LIJYIIT VALUES 

RESPIRATORz A - WILLSON PlJDEL 1700 FULL FACE MASK 
8 - WILLSON l'DDEL 1200 HALF FACE JIIASK 
C - 871 0 NCW TOXIC PARTICLE I'IASK 

CARTRIDGEz A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
8 - WILLSON R-25 BRCI'IINE, CHLORIDE & 

ORGANIC VAPORS (YELLOW) 
C - WILLSON R-26 FO~DEHYDE & (WHITE) 

ACID GASES. 
D - WILLSON R-24 ~NIA & AMINE (GREEN) 

GLOVES a A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
8 - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD {SILVER) 
0 - NEOPRENE (BLACK & LABELED) 

CorrrrDN NAl'ES II SUBSTANCE OR PIIXTURES WARNING RESPIRATCR 

If 
If 
If 
IJ 
IJ 
IJ 
lj 
IJ 
If 
lj 
I~ 

~ 

~ 

25212-86-6 
QUACOOR 1300 
RESIN 

QUACORR 1 200 
FR -"''3IN 

25212-66-6 
QUACOOR 1 001 

23779-32-0 
SILANE 1160 

SUBSTANCES 
INCLUOCO 
98-00-0 
FURFLRYL 
ALCOHOL 

SUBSTANCES 
INCLUOCD 
98-01-1 
FURFURYL 
98-0D-0 
FURFURYL 
ALCOiilL 
96-13-9 
DIBROJYDPROPANOL 

SUBSTANCES 
INCLUDED 
98-00-0 
FURFURYL 
ALCCHCl.. 

SUBSTANCES 
INC.UDED 
67-56-1 
li'ETHANOL 

SKIN 
LOW 
EXPOSURE 
LOOT 8 

SUN 
LOW EXPOSURE 
Lilli IT 8 

S<IN 
LOW EXPOSURE 
LOOT 8 

!:i<IN B 

PROTECTIVE 
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COVERALLSz .A - TYVEK 1417 (WHITE) 

PROTECTIVE 

B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEPIREL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

BOOTSa A - TYVEK 414 (WHITE) 

CARTRIDGE 

A 

A 

A 

A 

B - POLYCOATEO TYVEK 514 (YELLilll) 
C - POLYVINYL SLIPOVER { El.ACK) 
0 - NEOPRENE OVERSiOE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

c 8 BORC 

c 8 arne 

c B BCRC 

0 c --



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

RESPIRATOR I 

LHRTRIDGEz 

GLOVESz 

SUBSTANCE 

7681-52-9 
SODIUM 
HYPOCHLORITE 

SODIUM 
METHYLATE 

-
61. ;8-9 
~90 ....JLVENT 

SULFAJIIIC ACID 

TOLAD T-245 

TOLAD T-5JO 

104-15-4 
TOWENESULFONIC 
ACID 

112-57-2 
TETRA ETHYLENE 
PENTAPIINE 

61790-12-3 
UNITOL 

A - WILLSON IY'OOEL 1700 FULL FACE MASK 
8 - WILLSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
8 - WILLSON R-25 BROMINE, CHLORIDE & 

ORGANIC VAPORS (YELLOW) 
C - WILLSON R-26 FORMALDEHYDE & (WHITE) 

ACID GASES 
D- WILLSONR-24 AJYIYIONIA & JUIIINE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
0 - NEOPRENE {BLACK & LABELED) 

COf'IIIDN NAMES 
OR MIXTURES WARNING RESPIRATCR 

HYPO 
BLEACH B 

SUBSTANCES 
INCLUDES 
67-56-1 
METHANOL SKIN B 

B 

B 

1330-30-71 
XYLENE B 

AROII'IATIC 
HYDROCARBONS B 

PSTA B 

TEPA A 

TALL OIL 
FATTY ACID 
SUBSTANCE 
INQ.UDES 
OLEIC ACID 
112-80-1 B 

PROTECTIVE 
COVERALLS! 

PROTECTIVE 
BOOTSz 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

A 

0 

c 
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A - TYVEK 1417 (WHITE) 
8 - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 {WHITE) 

I. 
I 

D - OiE/IIREL W/BOOTS & HOOD C202 (GRAY) I 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
8 - POLYCOATEO TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 
D - NEOPRENE OVERSHOE (TAN) 

PROTECTIVE PROTECTIVE 
GLOVES SUIT BOOT 

A A A OR C 

D c: ---

c D ----
B A A OR C 

8 0 ------

B D ----

D 8 B CR C 

D D --

B B B OR C 

I -

I 
I 

I -
I 
I 
I 
I 
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E.) Medical Surveillance Program: 

This ~ection addresses the requirement to develop a 
Medical Surveillance Program for all employees who are or 
may be exposed to hazardous substances or health hazards 
at or above established permissible exposure limits for these 
substances. Also, employees exposed to hazardous substances 
at concentrations above the permissible exposure limits during 
emergency situations and employees engaged in hazardous waste 
operations under RCRA. 

The ACS program was developed as shown by the attached 
correspondence with the Hammond Clinic (E-1, E-2 & E-3). The 
employees were notified of the program by the management (E-4). 
Employees are scheduled for medicals and a list is posted 
prior to the assigned day (E-5). 

The frequency of the examinations is as follows: 

1.) Prior to assignment for all new employees engaged 
in plant operations. 

2.) At least once ever~ twelve months for each employee 
engaged in plant operations. · 

3.) At termination of employment from plant operations 
if the most recent examination is not within the 
last six months. 

4.) As soon as possible, upon notification by an 
employee either that the employee has developed 
signs or symptoms indicating possible over-expos
ure to hazardous substances or health hazards. 

5.) At more frequent intervals as specified by examining 
physician if increased frequency is medically 
necessary. 

The contents of the examination as reflected in the 
attached correspondence was developed by information submitted 
by ACS and the expertise of the Industrial and Occupational 
Medicine Depar.tment of the Hammond Clinic. The contents 
may be modified by any of the on going programs outlined in 
this plan, regulations, future programs and recommendations 
by the Hammond Clinic Staff. As these refinements are made, 
this section will be updated. 

Any additional information or changes concerning the 
follDwing wil~ be forwarded to the Hammond Clinic for review 
and possible ~rogram changes: 

1 . ) 

2 . ) 

3 . ) 
4 . ) 

Employee duties and/or job descriptions ·as they 
relate to the employee's exposure. 
Employee's exposure levels or anticipated exposure 
levels. For example, the results of the Air 
Monitoring Program (Section F). 
Change in any PPE as described in Section D. 
Information from previous medicals if not available 
to the examining physician. 
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The employees will have access to all information, 
results, physician's opinions and recommendations gen-
erated by this program. Each employee will sign the results 
in admission of his understanding of the results of the 
medical examination and any medical conditions which requires 
further examination or treatment. 

The records of the medical surveillance for each employee 
will be maintained for at least the duration of employment 
plus thirty (30) years. The records will be individualized 
and contain the following information: 

1.) Employee name and social security number. 
2.) Results of the medicals- all information, results, 

physician's opinions and recommendations. 
3.) Any employee medical complaints related to exposure 

to hazardous substances. 
4.) A copy of all the information which was or shall 

be provided to the examining physician by the 
employer as reflected in E-1 or additional infor
mation as mentioned previously. 

5.) A copy of any Personal Injury Report Forms pre
pared by the Plant Safety Officer concerning the 
employee. 

~----~---~~~~~~~~~~~~-



Dr. Robert Guthrie 
Director 

american Chemical Service, Inc. 
TECHNICAL PRODUCTS 

P.O. Box 190 Griffith, Indiana 46319 

(2191 924-4369 

February 10, 1987 

Industrial - Occupational Medicine 
Hammond Clinic 
7905 Calumet Avenue 
MunsterJ IN 46321 

Dear Dr. Guthrie, 

Re: Developement of a Medical 
Surveillance Program at 
American Chemical Service, Inc. 

The purpose of this letter. is to provide you with more detailed data concerning 
the operations conducted at American Chemical Service, Inc. It is our intent 
that with this data a Medical Surveillance Program can be instituted at ACS 
in compliance with OSHA 29 CFR Part 1910 (Hazardous Waste Operations and 
Emergency Response). The following information is provided to the physician 
as required by law: 

1.) A copy of the standard and its appendices. The copy is enclosed. 

2.) A description of the employee's duties as they relate to the 
employee's exposures. 

Enclosed is a copy of our Personnel Training for the hazardous 
waste operations at ACS. 

3.) The employee's exposure levels or anticipated exposure levels. 

An Air Monitoring Pregram is being developed at ACS in order to 
determine the base levels of exposure and the appropriate types 
of employee protection needed on site. The results will be 
forwarded to your office upon completion. At this time·, a list 
of the hazardous substances handled at ACS is enclosed for your 
r-eview. 

4.) A description of any personal protective equipment used or to be 
used. 

The following is a list of the personal protective equipment in 
use at ACS: 
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A.) Safety Caps 
n.) Safety Glasses 
C.) Safety Spectacles 
D.) Face Shields 
E.) Dust & Mist Respirators 
F.) Organic Vapor Respirators 
G.) Self Contained Breathing Apparatus 
H.) Supplied Air Breathing Apparatus 
I.) TYVEK Coveralls 
J.) Poly Coated TYVEK Coveralls 
K.) Aprons 
L.) Vinyl Coated Gauntlet Gloves 
M.) Hot Mill Cloth Gloves 
N.) Rubber Overshoes 

5.) Information from previous medical examinations of the employees which 
is not readily available to the examining physician. 

No information is available at this time. 

I hope the information enclosed will aid you in developing a Medical Surveillance 
Program applicable to the operations at American Chemical Service, Inc. If 
further discussion is necessary please feel free· to. contact me at 219/924-3144. 

Very truly yours, 

P~fl~ 
John J. Murphy 
Vice President 
American Chemical Service, Inc. 

.JJM/rl 
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LIS~ OF H~ZARDOUS SUBSTANCES 
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GENERAL AND 
THORACIC SURGERY 

D.J. SCHLESINGER. M.D. 
"RTHUR 1.1. BRANCO. M.D. 
1EORGE G. KELLY. M.D. 
ICHAAO P. AUBURN. M.D. 

.;AAL A. LEVY. M.D. 
RUSSELL W. PEUAR. M.D. 

VASCULAR SURGERY 
RUSSELL W. PELLAR. t.I.O. 

FAMILY PRACnCE 
t.I.L ALLEGRETTI. M.D. 
RG. HUSTED. M.D. 
J.E. S1oU TH. M.D. 
J.C. t.IASON. M.D. 
WV. HEHEMANN. M.D. 
LA DEPORTER. loi.D. 
D.J. FAULKNER. M.O. 
RL GOOD. M.D. 
P. OOSH~ M.D. 
J.L PRESTON. M.D. 
N.E. FLEMING. M.D. 
TJ. BACEVICH. M.D. 
D.A. DeSCHEPPER. M.D. 

INTERNAL MEDICINE 
F.G. PAMINTUAN. M.D. 
B.D. SCHI.IID. M.D. 
S.lol. KLEIN. M.D. 
J.W. GEORGE. M.D. 
H.M. MISHOULAiol. loi.D. 
J.Al AOLARD. loi.D. 
C.J. SANDERS. M.D. 

HEM.ATOLOGY·ONCOLOGY 
H.lol. loUSHOULAiol. 1.1.0. 

ENDOCRINOLOGY 
J.lol. AOI.ARO. M.D. 

PULMONARY MEDICINE 
C.J. SANDERS. M.D. 

. PEDIATRICS 
W .H. MORRIS. M.D. 
J.O. GROSS. 1.1.0. 
loi.C. STOvER IlL loi.D. 
R.H. WAOL£. 1.1.0. 

ALLERGY 
lolL ALLEGRETTI. MD. 
1.R FITZSIMONS. MD. 

M.ATOLOGY 
.ARK GORDON. 1.1.0. 

RONALD B. I.UNKIN. 1.1.0. 

UROLOGY 
FRED R PORTNEY. M.D. 
HOWARD lot. DIAI.IONO. M.D. 

OBSTETRIC • GYNECOLOGY 
W.J. I.IARSHAU. 1.1.0. 
D.lol. HENRY. M.D. 
J.T. TAYLOR. M.D. 
J.L FOlTZ. MD. 

ORHTOPEDIC SURGERY 
R PAVEL.XA. M.D. 
J.D. HECHT. loi.D. 
LA GLUEK. r.t.D. 
C.L TREMAINE. MD. 

OPTHALMOLOGY 
E.F. GRABOW. MD. 
A.G. KARPIK. M.D. 
RE. WHITNEY 
8. ANDERSON. OD. 
L KOSEK. O.D. 

OTOLARYNGOLOGY 
AATHUR J. KUHN. M.D. 
HERBERT A. L"UTZ. M.D. 
T. NAKAMUM loi.D. 
JUNG·IL PARK. loi.D. 

FACIAL PLASnC SURGERY ' 
JUNG-IL PARK. 1.1.0. 

PSYCHIATRY 
V.V. URSA. 1.1.0. 
loi.S. LARSON. AlD. 

SOCIAL SERVICE 

Hammond Clinic 

March 20, 1987 

Mr. John Murphy 

7905 CALUMET AVENUE 
MUNSTER. INDIANA 46321 

PHONE (219) 836-5800 

American Chemical Service, Inc. 
Post Office Box 190 

-·Griffith, Indiana 46319 

ADI.IINISTAA TION 
DIRECTOR 

THOS. R. HOFFERTH 

BUSINESS MANAGER 
SAM HOCHMAN 

DIRECTOR OF FINANCE 
STEVEN 9. ASH. C.P.A. 

RE: Development of a Medical surveillance Program 
at American Chemical service, Inc. 

Dear· I.Jr. Murphy: 

I hope this letter will be of some assistance in 
establishing a medical surveillance program at American 
Chemical Services. I' have researched the list of 
hazardous chemicals to which your employees may be 
exposed. I have also inspected your facilities and was 
very impressed with the ongoing on-site surveillance of 
hazardous waste products. However, I do feel that 
annual employee physical examinations would enhance your 
program. These physicals should include testing of the 
various body systems which could possibly be affected by 
long or short term exposure. The two organ systems most 
commonly affected are the respiratory and urinary 
systems. Therefore, they need to be monitored on an 
annual basis. 

I would recommend the following tests to be included in 
the annual physical examination for your employees. 

Physical examination 
Chest x-ray 
Complete blood count 
Urinalysis 
Pulmonary function tests 

Total 

22.00 
48.00 
17.50 
10.00 
15.00 

$112.50 

I would also recommend that you establish a policy and 
procedure program for substance abuse. Many companies 

' are now testing employees for substance abuse when there 
is an industrial accident. If you are interested in 
this program, please let me know and I can supply you 
with more information. 

DAVID L MILLER. loi.I.W. A.C.II.W. 
DONNA M. t.IAL.IZZIO. loi.S.W. r:)n~erel~ I D 

1.;'\~w ~-b8 J.S. CLARE. loi.S.W. c.A.DAC. 
OCCUPATIONAL MEDICINIE 
AND EMERGENCY TRAUMA 

R.Y. ESTACIO.Ioi.D. 
. T. BLEZA. loi.D. 
'· FELD~ M.D. 

VAUEJOS.Ioi.D . 
. GUTHRIE. D.O. 

RADIOLOGY 
KA TlCA SORAK. loi.D. 
REKHA SHAH. loi.D. 
RICHAAO K. WILLIAMS. M.D. 
PHI UP E. R.A lliBURN. M.D. 

Robert Guthrie, D.O. 
Director 
Department of Occupational 
Medicine and Emergency Trauma 

RG/dg 
ACCREDITED MEMBER • AMERICAN GROUP PRACTICE ASS0C1A TION 



american Chemical Service, Inc. 

P.O. Box 190 • Griffith, Indiana 46319 
(219) 924-4370 • Chicago Phone (312)768-3400 

0 
April 14, 1987 

Dr. Robert Guthrie 
Director 
Industrial-Occupational Medicine 
Hammond Clinic 
7905 Calumet Avenue 
Munster, IN 46321 

Re: Medical Surveillance Program 
at American Chemical Service, Inc. 

Dear Dr. Guthrie, 

Please accept this letter from American Chemical Service (ACS) 
as authorization for the Hammond Clinic to treat the ACS employees 
under the ACS.Medical Surveillance Program. The outline of tests 
proposed in your letter March 20, 1987 appears to meet the goals 
of the. surveillance program. At this time, ACS would like to use 
the existing Hammond Clinic Physical Form and the results will be 
forwarded to ACS for record keeping. ACS will contact you when 
the physicals schedule has been formulated so you know when to 
start expecting ACS employees. 

Very truly yours, 

~_9;?;4* 
John J. Murphy 
Vice President 
American Chemical SerVice 
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. : :: ., \·;·~ american Chemical Service, Inc. 

P.O. Box 190 Griffith, Indiana 46319 
(219) 924-4370 • Chicago Phone (312) 768-3400 

0 April 16, 1987· 

TO: TO ALL PLANT PERSONNEL 

TOPIC: ANNUAL PHYSICAL E;~UNATIONS 

A recently enacted federal law requires all individuals who 
may be exposed to hazardous materials, receive an annual 
physical examination. ·The examination will-consist of the 
following: 

Physical examination 
Chest· X-ray 
Complete blood count 
Urinalysis 
Pulmonary function tests 

The examinations will be conducted at the Hammond Clinic (7905 
Calumet Ave. M\mster, IN.) and will be scheduled one to two 
weeks in advance. Employees will be allowed to leave work 2 
hours before the end of their day turn shift. The examination 
will last appro~imately 2 hours. Since the company will pay 
for the entire cost of the examination, the results will remain 
the property of ACS. Employees may receive a copy or the. 
examination upon request. · 

The purpose of this examination is not to check for substance 
abuse rather to determine the general health level of all 
employees over the term of their employment. Scheduling will 
begin immediately. · 

The Management of 
American Chemical Service, Inc. 

/00 
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·. P.O. Box 190 .Griffith, Indiana 46319 
· . (21919244370 · • Chicago Phone (3121 768-3400 

Pre-Employment Examin~tion 

To: Examining Physi~ian 

Please complete the following form and return with 
the results of .the examination. 

Date: 

Person: 

Yes Nn C~n thi~ pe~son wear a respirator? 
If no, ~lease explnin 

·Yes ·No Does this pct:~un ~;l1uw si~ns of <.~ previous :work 
related illness? 

If yes, please describe 

Yes No Does this p~rson have a physical condition which 
would resirict him from working in a chemical 
facility? 

If yes, please describe 

Yes No- Are there any woik lim{tations for this person? 
If yes, please list 

Examining Physician: 

Thank You, 
ACS Safety and Health Officer 



P.O. Box 190 Griffith, Indiana 46319 
(219) 924-4370 • Chicago Phona (312) 768-3400 

Periodic Medical Examination 

To: Examining Physi~ian 

Date: 

Pleas·e complete the follo.\·fing form and r~turn \vith 
the results of the examination. 

Employee: 

Yes No Can this employee wenr a respirator? 
If no, please explain 

Yes No Does this empl oyec ::; IIOii signs of u \>'orlc · re 1 a ted 
illness? 

If yes, please describe 

Yes N6 Does this employee h~ve a physical condition 

I 

·I 
I 
I 
I 
I 
I 
I 
I 

. whi~h would re~trict the employee's job? I 
If yes, please describe 

Yes No Are there any work limitations for this employee? 
I! yes, please list I 
Examining Physician: 

/fli.B 
~~. 

'1'11.-lnl< You, 
i\ c ~) . s 0::1 [ c t y and II eLl 1 th 0 ff it 

I 
I 
I 
I 
I 



II 
ll 

! 

lj 
l'j 
I] 
1., 

I 

I] 
I] 
ll 
I] 
II 
lj 

lj 

I! 
II 
lj 
It 

~ 

1! 
51 

IJ 

..:r·.,-:---:· ... ' 

. -~~~··' ~ . american Chemical Service, Inc. 

P.O. Box 190 Griffith, Indiana 46319 

(2191 9244370 • Chicago Phone (3121 768-3400 

0 
Termination Examination 

To: Examining Physician 

Please complete the ·foll01-ling form ZJnd return 1vith 
the results of the cxn~inQti6n. 

Date: 

Employee: 

Yes No Does this employee show signs of a work related 
. illncs;,? 

If yes, pl.euse clc:.r.ri he 

Yes No Does this employee show any signs of a physical 
or psychologicQl condition ~hich could be work 
related? 

If yes, p~ease describe 

Examining Physician: 

Thanlc. You, 
ACS SQfety and Health Officc1· 

!PIC!..-
~-



SECTION F: 

AIR MONITORING PROGRAM 
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This section ;:-.::cre:s::-::s t~10:: r-equirement to develop an 
air monitoring p~ogram tc identi :y and quantify airborne 
levels of hazardous substances : . order to determine the 
appropriate level of employee f~~tection needed as referred 
to in Sections B,D and G. 

The first step is to identify if any of the tasks 
described in Section B involves a IDLH (Immediately Dangerous 
to Life or Health) and other dangerous situation. For example: 

1.) Presence of flammable atmospheres 
2.) Oxygen- deficient environment 
3.) Toxic levels of airborne contaminants 

The presence of a flammable atmosphere would be defined 
as a LEL (Lower Explosive Limit) of 22% or above. This is 
measured by the Model MX241 Combustible Gas Monitor. 

An oxygen- deficient environment would be any confined 
area measuring an oxygen percentage at 19.5% or below. This 
is measured by the use of the Model MX241 Oxygen Monitor. 

To measure toxic levels of airborne contaminants, the 
program must first identify the chemical substances to be 
found in the work environments at ACS. From the Threshold 
Limit Value and Biological Exposure Indices for 1986-1987 
published by the American Conference of Governmental Industrial 
Hygienists the attached list has been developed (F-1). 
Also, from the same indices the Threshold Limit Values for 
Gach of the substances on the list are known. These values 
will be compared to the monitoring results as reflected 
on the Air Monitoring Work Sheets (F-2). 

The equipment used to measure the toxic levels will 
be purchased as required in stages to define the presences 
of a risk. 

STAGE 1- Each prod~ction area handling a substance (s) 
on the list (F-1) 1::!.11 be monitored for that substance 
if possibl2. The mc;:suring devices \-.rill be National 
D~~eger cetector tubes. The tubes are self-indicating 
~c~ long anC short durations. If a long duration tube 
is available for a c2rtai~ substance, the tube will be 
pumped in the production area with a DuPont Constant 
Flow Sampler Model P-200 for periods of 4 to 8 hours 
and results recorded on sheets (F-2). If only short 
duration tubes are available, a Draeger Model 31 bellows 
hand pump will be used at times ~~en high concentrations 
are most likely: 

1. Pumping container and transferring operatit 
2. Filling container operations 
3. Emptying container operations 
4. Emergency operations 

(02. 



Again the results will be recorded on sheets (F-2). 
If results are not conclusive (lack of available sampling 
tubes or inconsistant results) or reflect abcve threshold 
limits, Stage 2 monitoring will begin. 

STAGE 2- The employees will be fitted with 3M Organic 
Vapor Monitors (#3500 or #3520). The s~nple duration 
will be 7 hours and the results will be analyzed by the 
ACS.lab facilities according to the prctocol outlined 
in the enclosed documentation (F-3). The results will 
be recorded on sheets (F-2). 

If during Stage 1 or Stage 2 basic monitoring conditions 
in an area reflect above threshold limits, the Site Safety 
and Health Officer will recommend to ACS changes in PPE or 
control measures in order to protect the employees working 
in that area. Also, if an IDLH situation has been detected 
during-monitoring of a confined space, the Site S~fety and 
Health Officer will issue the necessary forms authorizing 
a Hazardous Atmosphere Entry (Refer to Section K). 

The frequency of the Stage 1 or Stage 2 toxic will be 
determined during the initial survey due for completion 
1 September 1987. The flammable atmosphere and oxygen
deficient environment monitoring will be conducted for every 
confined space entry. If the monitoring shows the space 
to be an IDLH, the results will be recorded on the Plant 
Safety Coordinator Checklist (K-1). 

The MX241 Combustible Gas Monitor has a field cali
bration kit with Propane cylinders of both 25% and 50% LEL. 
The MX241 will be calibrated each time prior to monitoring 
a confined space. The DuPont Constant Flow Sampler Model 
P-200 has a Constant Flow Sampler Calibrator which will be 
used each time prior to a Stage 1 toxic air monitoring sample. 

The results of all air monitoring will be recorded 
and the records will be maintained for 30 years. 
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Substance 

ACETIC ACID 

ACETIC ANHYDRIDE 

ACETONE 

It 
II 
11 Jn. CETONITRILE 

.;MMONIA 

lr 
It 
l;t 

-AMYL ACETATE 

3ARIUM SOLUBLE 
::OMPOUNDS 

ENZENE 

aROMINE 

1-BUTYL ACETATE 

3ec-BUTYL ACETATE 

1- YL ALCOHOL 

3ec-BUTYL ALCOHOL 
I:J 

l_t ~ALCIUM HYDROXIDE 

::ALCIUM OXIDE 

I·~ 
JARBON DISULFIDE 

'ARBON 

•i 
ETRACHLORIDE 

:HLOROBENZENE 
, 
J UMENE 

If. 
·it 

YCLOHEXANE 

YCLOHEXYLAMINE 

I:) !ACETONE ALCOHOL 

-DIETHYLAMIN-
) ETHANOL 

1·1 
., 
I ETHYLENE 
RIAMINE 

-ETHOXYETHANOL 

Tl ACETATE 

l 

' I 

I 

American Chemic~l Service Substance List 
Table Z-1-A Limits for Air Contaminants 

TWA Limits STEL Limits 
CAS No. pQm mq7m3 ppm mg7m3 

64-19-7 10 25 

108-24-7 

67-64-1 750 1800 1000 2400 

75-05-8 40 70 60 105 

7664-41-7 35 27 

628-63-7 100 525 

7440-39-3 o.s 
71-43-2 1 0 SO(A) 

7726-95-6 0. 1 0.7 0.3 2 

123-86-4 150 710 200 950 

105-46-4 200 950 

71-36-3 

78-92-2 100 305 

1305-62-0 5 

1305-78-8 5 

75-15-0 4 12 1 2 36 

56-23-5 2 12.6 

108-90-7 75 350 

98-82-8 50 

110-82-7 300 1050 

108-91-8 1 0 40 

123-42-2 50 240 

100-37-8 10 50 

111-40-0 1 4 

110-80-5 200 740 

141-78 6 400 1000 

Updated 6/90 

ppm mg m3 
CeilinJ 

Skin 

5 20 

25 

so 150 X 

X 

X 

X 



iubstance 
:THYL ACETATE 

:THYL ALCOHOL 

, .. 
) 

THYL BENZENE 

THYL ETHER 

THYLENEDIAMINE 

THYLENE 
I CHLORIDE 

THYLENE GLYCOL 

ORMALDEHYDE 

ORMIC ACID 

URFURAL 

URFURYL ALCOHOL 

A~I)LINE 

I E .NE 

.I 

:I 

:I 

EXANE 

EXANE ISOMERS 

EXYLENE GLYCOL 

YDROGEN CYANIDE :-I 

:w 
:I 

IS 

IS 

IS 

IS 

IS 

MA 

-~E 

.'1E 

OROGEN PEROXIDE 

YDROQUINONE 

OBUTYL ALCOHOL 

0-0CTYL ALCOHOL 

OPHORONE 

OPROPYL ACETATE 

OPROPYL ALCOHOL 

LEIC ANHYDRIDE 

THANOL 

THYL CHLORO:::'ORM 

American Chemical Service Substance List 
Table Z-1-A Limits for Air Contaminants 

TWA Li 't ml. s STEL Li 't m1. s .·· 

-CAS No. 
--- ppm mg7m3 ppm mg7m3 

141-78-6 400 14-00 

64-17-5 1000 1900 

100-41-4 100 125 

60-29-7 400 1200 500 1500 

107-15-3 1 0 25 

107-06-2 1 4 

107-21-1 

50-00-0 3 1 0 (B) 

64-18-6 5 9 

98-01-1 2 8 

98-00-0 10 40 15 60 

8006-61-9 300 900 500 1500 

142-82-5 400 1600 500 2000 

110-54-3 50 180 

VARIES 500 1800 1000 3600 

107-41-5 

7~-90-8 4.7 5 

7722-84-1 1 1 • 4 

123-31-9 2 

78-83-1 50 150 

68526-83-0 50 

78-59-1 4 23 

108-21-4 250 950 310 1185 

67-63-0 400 980 500 1225 

108-31-6 0.25 1 

67-56-1 200 260 250 310 

71-55-6 350 1900 450 2450 

. 
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3ubstance 
!ETHYLCYCLOHEXANE 

!ETHYLENE 
;HLORIDE 

!ETHYL ETHYL 

1'1 
~ETONE 

_I !ETHYL ISOBUTYL 
~ETONE 

APHTHA 

APHTHALENE I!; 
ICKEL-SOLUBLE 
OMPOUNDS 

ITRIC ACID 

I 

IT . l 

ITROMETHANE 

IL MIST MINERAL IX 
1.,,,> x· TC ACID 

J> E1. _ .• LOROETHYLENE 
) HOSPHORIC ACID 

OTASSIUM 
YDROXIDE IJ~ 
ROPYLENE GLYCOL 

ODIUM HYDROXIDE IJ; 
TODDARD SOLVENT 

YRENE MONOMER I}T 

It~ 
It: 

L'R 

I~M 

LFURIC ACID 

TRAHYDROFURAN 

LUENE 

ICHLOROETHYLENE 

IETHYLAMINE 

IMETHYL BENZENE 

& P NAPHTHA 

LDING FUMES 
OC) 

' '!! 

American Chemical Service Substance List 
Table Z-1-A Limits for Air Contaminants 

CAS No. ppm mq7m3 ppm mg7m3 
TWA Limits STEL Limits 

108-87-2 400 1600 

75-09-2 500 2000(C) 

78-93-3. 200 590 300 885 

108-10-1 50 205 75 300 

64742-94-5 

91-20-3 1 0 50 15 75 

7440-02-0 0. 1 

7697-37-2 2 4 

75-52-5 100 250 

8012-95-1 5 

144-62-7 1 2 

127-18-4 25 170 300(D) 

7664-38-2 1 3 

1310-58-3 

107-98-2 1 00 360 150 540 

1310-73-2 

8052-41-3 100 5-25 

100-42-5 50 215 100 425 

7664-93-9 1000 6000 

109-99-9 200 590 250 735 

108-88-3 100 375 1 50 560 

79-01-6 50 270 200 1080 

121-44-8 1 0 40 15 60 

25551-13-7 25 125 

8032-32-4 300 1350 400 1800 

5 

1330-20-7 1 00 435 1 50 655 

Page 3 

ppm mg_ m3 Skin 

1000 

100 

2 

2 



(A.) Maximum Duration 10 minutes 

(B.) Maximum Duration 30 minutes 

(C.) Maximum Duration 5 minutes in any 2 hours 

(D.) Maximum Duration 5 minutes in any 3 hours 
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DATE: December 13, 1988 

TO: ACS Employees Conducting Air Monitoring 

TOPIC: Air Monitoring Theory and Procedures Utilizing 
Draeger Detector Tubes 

The following covers the outline of the Air Monitoring 
Program used by ACS. Specifically this part of the program 
directs itself to the use of the Draeger long and short 
duration detector tubes. Discussed are the theories and 
procedures required to implement a successful program. 
This outline will be the bases for the training of all 
ACS employees participating in the Air Monitoring program. 



INTRODUCTION 

Industrial Hygiene is concerned with the recognition, measurement, 
evaluation, and control of hazards in the workplace. An integrated approach to 
worker protection should apply each of these disciplines in a logical 
progression. 

I 
I 
I 

A program has little value unless it starts with a firm recognition that I 
every work situation can have some potentially harmful effect on employees. The 
hazards range from physical phenomena such as noise, heat, radiation, etc. to 
chemica] ·exposures to gases, vapors, and particulate,~matter. I 

Airborne hazards of importance to industrial hygiene and occupational 
health can be grouped into categories according to whether they are 

1 particulates, vapors, or gases. 

Airborne particulates are defined as solid or liquid particles suspended in 
air. The size of airborne particles can range from individual molecules to I 
particles approximately 100 micrometers in diameter (micrometer = micron = Jim). 

1 micrometer= 1 millionth of a meter (10-6M). The head of a pin is 
approxim;.tely 1000 11m in diameter. The smallest airborne particle visible to I 
the nakea eye is in the range of 50 micrometers. 

Airborne particulates can be further categorized as dusts, fibers, fumes, I 
and mists. Airborne dusts are solid particl~s introduced into the air by 
mechanically breaking up hard solids. Sanding, grinding, and crushing are 
examples of operations which generate airborne dust. Windstorms in dry areas 

1 can generate large amounts of particulate matter. 

Small airborne particles, usually 5 micrometers or smaller, can also get 
deep into the respiratory system. Usually particles larger than 10 pm in diameter I 
dre caught on the mucous membranes of the nose and throat. Smaller particles 
can find the}r way beyond these defenses to the lung. Examples of airborne 
dusts regulated ~Y CFR 1910.1000 are silica, carbon black, and Portland cement. 

Airborne fibers are solid particles which have a length several times as 
great as their d1ameter. Due to their elongated regular shape and aerodyanamic 
properties, fibers with lengths much longer than 10pm may be inhaled into the 
lung. Ordinarily, particles of this size (lOpm) would be caught in the nasal 
passages. Examples of regulated airborne fibers are asbesto~, talc (fibrous), 
and tremolite. 

Fumes, which are not to be confused with gases or vapors, are very small 
particles 0.001 to 1 .um in diameter which are usually introduced into the air 
from molten metal. Generally, the fume particles that remain airborne tend to 
agglomerate (bunch together) to form larger particles. Settled fume particles 
which are reintroduced into the air by air ~urrents or vibration are usually of 
much larger particle size, and appear as particulate matter from polishing or 
fine grinding operations at metal mines. 

Fumes can be formr:d from materials other than metals, for example, from 
polytetrafluorethylene (Teflon). 

Because of their extremely small size and long resonance time in the 
atmosphere if not collected, fumes can easily be inhaled. 

I 
I 
I 
I 
I 
I 
I 
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Examples of fumes regulated by CFR 1910.1000 are cadmium fume, copper fume, 
zinc oxide fume, and iron oxide fume. Note these fumes are frequently generated 
by welding or by hot dipcoating of parts. 

Also, scrap burners who prepare miscellaneous scrap for remelt generate 
many types of fumes due to the protective metal coatings that are used. 

A mist is made up of airborne droplets of a substance which are liquid at 
room temperature. The droplets usually result from boiling, bubbling, 
splashing,_ spraying, etc., and from condensation of vapors from the liquid. 

Indiv.idual mist droplets may vary widely in size from less than 0.01 pm to 
over 10 1i~ in diameter. 'Mist droplets or particles are usually spherical in shape. 

Industrial pesticides are usually mists propelled by compressed gas. 
Examples of mists regulated by CFR 1910.1000 are oil mists, sulfuric acid mist, 
and copper mist. 

In the broadest sense of the word, gas refers to one of the three physical 
states--solid and liquid being the other two--that a substance can exist in. 
More specifically however, it is used to describe a pure substance or mixture 
that occupies the gaseous state under normal temperature and pressure 
conditions. 

Gases in their pure forms have varying densities. In situations of 
importance to industial hygiene, gases can usually be assumed to escape or leak 
from their source and mix with air according to their specific gravity and 
relative temperature. · 

If the gas entering the air is extremely cold, it may settle initially and 
then diffuse as it warms. Similarly, if the gas is hot, it may rise rapidly and 
then diffuse. If the gas is light, like hydrogen, it may rise. If the gas is 
heavy, like propane, it may sink to the lowest level and accumulate until disturbed 

·by air currents. Carbon dioxide can fill low spots and create oxygen deficiency. 

Examples of gases regulated by CFR 1910.1000 are sulfur dioxide, ozone, 
phosgene, chlorine, hydrogen sulfide and carbon monoxide. 

Vapors are the gaseous form af materials which are liquids or solids at 
room temperature. Vapors behave much as do gases in the atmosphere, but will 
condense to form mists or fogs as they cool or as pressure increases. 

The evolution of vapors from volatile liquids and solids may increase 
rapidly with increase in temperature or decrease in pressure. 

Examples of vapors regulated by CFR 1910.1000 are benzene, methyl alcohol, 
methyl e~hyl ketone (MEK), styrene, toluene, trichloroethylene, mercury, and 
vinyl chloride. 

Recognition of potential hazards begins with a complete familiarization 
with all of the operations and processes in the plant. This includes a catalog 
of all chemicals used or produced, the processes involved, and their location. 
In addition, the health effects of exposure, whether they be acute or chronic 
and. the permissible exposure levels for each contaminant must be known. This 
information, in combination with observed work routine, determines whether the 
work situation i~ hazardous. Whether or not exposure to a toxic substance 
constitutes a hazard depends on many factors: 



I 
- Concentration of the toxic contaminant 
- Duration of exposure 

-Individual susceptibility 
- Health and hygiene practices I 

Once a potential hazard is recognized, the next step is to devise a 
measurement plan to establish the intensity and duration of exposure. Some I 
basic decisions to be made are: 

- Where to sample? 
- How long to sample? I 
- Do you need long-term average concentration or is an estimate of 

peak level required? 
- How many samples are required to satisfy statistical criteria? 1 .. • 

'Is the sample to be an area sample or does it need to be a breathing 
zone sample on a person? 
If it is a personal sample, which persons have the higher I 
potential risk? 

These and other factors are addressed in the IUPAC Commission for the 
Atmospheric Environment article entitled "Sampling Plan for Gases and I 
Vapors in Working Areas" (see appendix, article 1). From this article, it · 
is obvious that there is a wide range of monitoring methods available. For 
short-term measurements, the detector tube method is by far the most I 
popular. Detector tubes permit a simple, cost-effective, direct analysis 
for more than 300 gases and vapors. Draeger tubes in particular are 
designed for maximum selectivity and sensitivity to the gas being measured. 
Even complex mixtures of contaminants can be analyzed using a prescribed I 
routine (See copy of Draeger Review article "Qualitative Detection of 
Substances by means of Draeger Detector Tube Polytest and Draeger Detector 
Tube Ethyl Acetate 200/a" Draeger Review #46, pages 13 - 21) (see appendix, I 
article 2). 

The simplicity of this method is apparent in that in many instances 
the only equipment required is a sampling pump (Draeger Model 31 Bellows I 
Pump) and the tube designed to measure the gas or vapor in question. This 
system even makes detection of aerosols simple. Until Draeger developed 
the first aerosol tube, there were no direct reading instruments available I 
for the analysis of aerosols. The Draeger direct reading aerosol detector 
tubes operate by collection of the aerosol on a suitable medium within the 
tube, followed by elution with a suitable solvent, to yield a direct 
reading colorimetric·reaction. An excellent discussion of the construction I 
of these tubes is in the enclosed article by Leichnitz and Walton (see·appendix, 
article 3). 

Long-term measurement of air contamination has traditionally been II 
performed by one of two techniques. 

1. Collection of a sample in a suitable medium followed by analysis 
of the substance using standard laboratory techniques. Examples 
of this technique include pumping air through glass impingers 
containing a collection liquid, or through charcoal or silica gel 
tubes. The adsorbed material is chemically desorbed and analyzed 
via spectroscopic or chromatographic instruments. This is a 
somewhat time-consuming process but as in the case of long-term 
measurement for organic solvents, it is unavoidable. Draeger 
does have both charcoal and silica .gel tubes available for use 
with a suitable sampling pump. 

I 
I 
I 
I 
I 
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2. Another technique of particular value for evaluating long-term 
exposure to organic vapors, is to use passive samplers. The 
samplers use no pump, but depend on the natural diffusi?n of 
substances in air for collection of the sample. Analys1s of 
the adsorbed material is generally done by gas chromatography. 

By far, the major expense,in both time any money, in long-term 
measurement is the analysis of the collected sample. Draeger research has 
produced two alternatives which eliminate the need for post-sampling 
analysis in the laboratory. 

1. Draeger has developed a series of long-term detector tubes, which 
when used in combination with a low flow pump such as the Polymeter, 
provide an on-the-spot indication of the integrated concentration 
over the time period immediately after the sampling- is terminated. 
Since the tubes are direct reading~ the accumulated dose of the 
contaminant is visible at any time during the testing. 

The Polymeter uses precalibrated tubing in a peristaltic pump to 
pull a precise amount of air through the detector tubes. Flow 
rates are in the range of 10 - 20 ml/min. The tubes are calibrated 
in microliters and the average concentration is calculated by 
dividing the indication (microliters) by the volume of sample in 
liters to_.-give the average concentration in parts per million 
(ppm). Two comprehensive articles by Kurt Leichnitz give many 
of the potential applications for the long-term detector tube 
system (Draeger Review #40, pages 9 - 17 (see appendix, article 4) 
and Draeger Review #43, pages 6-13) (see appendix, article 5). 
These tu e systems can be used as an area monitor as well as a 
personal monitor. As of January 1987, there are 31 long-term tubes 
available for a variety of contaminants. 

2. A second method, which has recently received a great deal of 
attention, uses the Diffusion Detector Tube. As a direct result 
of the interest in this area, Draeger research has produced 13 
different diffusion tubes as of July 1986 and-several more are 
cur~ently being developed. Operating on the principle of 
diffusion, these tubes do not require an external pumping device 
and may simply be clipped to an individual's clothing or placed 
in the area to be monitored. For an in-depth discussion on this 
method, please refer to the articles submitted by Pannwitz in 
Draeger Review #52, pages 1-8 (see appendix, article 6) and Draeger 
Review #53, pages l0-14 (see appendix, article 7). 

In addition to these methods of gas detection, one may also choose a 
direct reading instrument to continuously monitor various gases. As of 
May l984, National Draeger has added to their instrument product line the 
full range of Ecolyzer portable and fixed gas detection and monitoring 
system products. An instrument section has been added to this edition of 
the Application File, so as to provide our customers with a much more . 
complete source of gas analysis techniques. We have also added instruments 
manufactured by Draegerwerk of Germany and Draeger ltd., our sister company in 
the U.K. 



Once the concentrations are measured, they must be compared with 
acceptable standards to determine whether the hazard requires control. 
Most commonly used are the Threshold Limit Values (TLV) established by the 
American Conference of Governmental IndustrTal Hygienists. Three types of 
permissible levels are published. 

1. TLV-TWA: the I.ime _!ieighted ~verage concen.tration for a normal 8-hour 
workday and a 40-hour workweek, to·which nearly all workers may be 
repeatedly exposed, day after day, without adverse effect. This 1s 
the most commonly used TLV. As an example, the TLV~TWA for ammonia 
is 25 ppm. 

I~ 
2. TLV,-STEL: the Short Term Exposure Limit is the maximum concentration I 

permitted for a 15 mTnute-period wTth a maximum of four exposures 
per day with.at least one hour between such exposures. The TLV-STEL 
for ammonia is 35 ppm. I 

3. TLV-C: the Ceiling concentration which should not be exceeded even 
instantaneously during any part of the working exposure. This I 
designation is used for substances which are so irritating or toxic 
that it is imperative that no worker should be exposed to 
concentrations above the recommended ceiling limit. The TLV-C for 
hydrochloric acid (HCl) is 5 ppm. I 

Note should be made of the units of measure used to describe contaminant 
concentrations. For gases and vapors the units are usually on a volumetric 
basis and are usually parts per million (ppm) or percent (%)by volume. One 
ppm refers to one liter of contaminant in one million liters of air. One 
percent is one liter of contaminant in one hundred liters of air. These two 
units are closely related and can be converted using the formula below. 

Liters of contaminant 
PPM (vol.) = 1 million Liters of air 

Percent (vol.) = Liters of contaminant 
100 Liters of air 

PPM (vol.) = Vol. Percent x 10,000 

I 
I 
I 
I 

Another unit of measure used mostly for particulate air contaminants is 
milligrams per cubic meter (mg/m3), a mixed unit of weight/volume. Conversion I 
to ppm by weight is done using the following formula, where MW is the molecular 
weight of the substance being measured. 

!!!9. 24. 5 
m3 x ~ PPM = I 

When on the basis of measurements it is verified that a hazard exists, I 
various options for control are available. Industrial hygienists tend to use 
the options below in the order they are listed. At first glance, they appear to 
be in order of increasing expense, but the monitoring requirements for 
administrative control·could easily exceed the cost of good, functional II 
protective equipment •. 

I 
I 
I 
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I. ADMINISTRATIVE CONTROL 

This method of control involves an adjustment of the work schedule or work 
location so that the integrated exposure does not exceed the permissible TWA. 
For example, the TLV-TWA for carbon monoxide is 50 ppm. If a work station nor
mally has a carbon monoxide level of 80 ppm, then a worker must be removed to ar 
area free of carbon monoxide after five hours. If the lowest level available 
is 40 ppm, then the permissible time at the level of 80 ppm is two hours and at 
the low level six hours. Basically, this reflects the idea that the total dose 
is what is most important. The equation below is used to make the calculations. 

TlCl + T2C2 + T3C3 .... = 8 TWA 

T1, T2, and T3 represent the time spent at concentration C1, C2, and C3, 
respectively. TWA is the TLV-TWA and is to be multiplied by 8, which is the 
number of hours in an average work shift. 

This equation is valid provided that the TLV-STEL or TLV-C is not exceeded. 
In the example of carbon monoxide above, the TLV-STEL is 400 ppm, therefore 
there is no problem other than the disruption of work schedules. The burden of 
proof is placed on the employer to show that any exposure is within the speciffe· 
limits. This alternative therefore, is not inexpensive and, in addition, it has 
the highest degree of risk. 

II. ENGINEERING CONTROL 

This method is concerned with "engineering out" the hazard to within 
acceptable concentration levels. It is the route. preferred by OSHA and its 
inspectors, but is not necessarily the method preferred by those who must 
comply with the regulations. 

A. SUBSTITUTION 

The idea behind this method is to exchange a less toxic material for on~ 
whose level is too high to comply with regulations. An example of successful 
applications of this is the substitution of 1,1,1-trichloroetha~ne with a 
TLV-TWA of 350 ppm in degreasing equipment where trichloroethylene (TLV-TWA: 
50 ppm) had previously been used. In contrast, those areas containing a 
substance to be used for its specific chemical properties generally are unable 
to substitute. As an example, it is not feasible to substitute acetaldehyde 
(TLV-TWA: 100 ppm) for formaldehyde (TLV-C: 2 ppm) in the manufacturing of 
methyl alcohol since the reduction product would be ethyl alcohol rather than 
methyl a 1 coho 1. 

B. PROCESS CHANGE 

Sometimes it is possible to use a different process to achieve the same 
product but, in a much less hazardous way. A simple example would be the use 
of an abrasive slurry in water rather than sand blasting to prepare a surface 
for finishing. Another simple process change Which eliminates worker exposure 
to lead, is to join electrical components by crimping rather than soldering. 
Generally, batch processes which can be automated into continuous production 
processes, result in much lower exposure for fewer workers. 



devices, normally for short term use. They must be used as the primary 
control measure in operations where none of the engineering methods described 
are totally effective. The best example is a situation where the substance 
involved is so toxic that even the best ventilation design cannot prevent 
worker exposure. In this case, the logical employer will use respiratory 
protection to protect his workers from potentially harmful exposure. 

It should be emphasized that the usage of life supporting protective 
breathing equipment must be accompanied by proper maintenance of the apparatus 
and training of the user. 
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AN APPROACH TO DETECT TOXIC GASES AND VAPORS 

***** 
CHECK WORK PROCESS 

I 

CHECK RESPIRATORY HAZARDS AT WORKPLACE 
DISTINGUISH BETWEEN 

OXYGEN DEFICIENCY - PARTICULATES - AND GASES/VAPORS 

L 

CHECK TOXIC GASES AND VAPORS IN WORKING PROCESS AND- AT WORKPLACE 

I I I 

GASES/VAPORS MENTIONED CHECKING FOR KNOWN CHECKING FOR UN-
IN APPLICATION FILE ARE GASES/VAPORS NOT KNOWN SUBSTANCES: 
MEASURABLE WITH DETECTOR MENTIONED IN THIS SEE CONFINED ENTRY 
TUBES AND/OR INSTRUMENTS APPLICATION FILE PROCEDURE 

(Paqe xviii) 

I I 
CHECK CHEMICAL FILE CHECK BROCHURE 4340.3e 
ABOUT EXPOSURE, HEALTH "MEASUREMENTS WITH DRAEGER TUBES 
EFFECTS AND BRIEF PRO- IN THE TLV RANGE" (APPENDIX) 
DUCT INFORMATION ALONG WITH QUESTIONNARIE 11 

(PAGE XX) 

I 

DETERMINE WHETHER SUBSTANCE CAN BE SUBSTANCE CANNOT 
SHORT TERM OR LONG TERM MEASURED WITH BE MEASURED WITH 
SAMPLING NECESSARY DETECTOR TUBES DETECTOR TUBES 

AND/OR INSTRUMENTS OR INSTRUMENTS 

I l 

IF FURTHER DETAILED PRO- OTHER INSTRUMENTS 
DUCT INFORMATION REQUES- OR LAB METHODS 
TED, CHECK DETECTOR TUBE 
HANDBOOK OR INSTRUMENT 
SECTION OF APPLICATION 
FILE. 

FOLLOW DRAEGER OPERATING INSTRUC-
TIONS AND SAMPLE PLAN. IF CUSTOMERS 

FOR ORDER INFORMATION, CHECK ARE EXPERIENCING DIFFICULTIES WHEN 
NATIONAL DRAEGER PRICE LIST TESTING WITH DRAEGER DETECTOR TUBES, 

OR INSTRUMENTS, HAVE THEM FILL OUT 

IT TO NATIONAL DRAEGER. 
QUESTIONNAIRE #2 (PAGE xxii) AND RETUR~ 



CONFINED SPACE ENTRY PROCEDURES 

and 

DETECTION OF UNKNOWN GASES AND VAPORS 

The following procedure has been designed for persons entering a confined 
area who must determine whether a hazard exists~ 

Prior to entry, the confined space must be tested for oxygen and 
combustibles. The percentage of· oxygen-must be not less than 19.5% and no 
greater/than 21% at 1 atm.- pressure. Atmospheric air contains 21 Volume % 
Oxygenj At the lower limit (19.5%) workers a~e susceptible to oxygen 
deficiencY and are thus required to ~ear respiratory protection. A slight 
enrichment, e.g. to 25 volume % causes more intense combustion. With 27% 
oxygen an intense flame develops from a faint glow. In addition to testing 
the oxygen level, combustible gases must be measured. If the .level of 
combustibles exceed 10% of the lower flammability limit (Lfl), all forms of 
hot work (e.g. welding) are prohibited. 

NIOSH recommends continuous monitoring of both conditions if the confined 
space is designated Immediately Dangerous to Life or Health (IDLH). This may 
be accomplished with a reliable analyzer, such as the ECOLYZER 60-400 for oxygen 
and combustibles. -

Once these two factors have been determined, one must then test for toxic 
substances. Often times, the presence and nature of a toxic compound is· 
questionable. Therefore, we suggest the application of a ~ualitative 
screening tube - the POLYTEST. 

The POLYTEST tube is simply connected to a Draeger Bellows Pump directly, 
or via an extension hose, and five pump strokes are then applied. If a 
positive indication is obtained, one then begins a process of elimination 
with the specific detector tubes. The sampling scheme on the following page 
was designed to be applicable in the majority of situations encountered. 

As a final test, there are several gases the Polytest will not detect. 
These gases include amines, acid-reacting substances (e.g. hydrochloric acid, 
nitric acid, sulfur dioxide, etc.), and combustible gases (the levels of which 
have been previously determined). 

The detector tubes listed in the Polytest scheme, in addition to several 
others are included in the Haz Mat Kit. 
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Detection of unknown substances by means of DRAEGER detector tubes• 

Detection of various organic and some inorganic substances: 

Polytest 

e.g. Aeelone 
Aee!ylene 
Ataenic hydride 

Gasoline (enolne luelsl 
8111\lene 

Uquldgasea 
(propane, bulanel 

Perchloroerhylene 
Carbon dlaullide 
Hydrogen aulllde 

Municipal gaa CWilh more lhan 2 YO!. % ol COl 
Nllrogen monoxide INOI 

Erhylene Carbon monoxide, Monosryrene 

positive 

J, 
Detection· of various organic substances: 

Ethyl acetate 200/a 

e.g., asters of acetic acid, alcohols. ketones, benzene. 
toluene, benzine hydrocarbons 

~----positive ------......ll..--- negative 

~ Detection of Important 
aromatic hydrocarbons: 

Benzene 0.06 

e.g~ benzene UN N" 1114 
(ethyl benzene, toluene 
and xylene In small 
Quantities dlscolot the 
prelayer) 

Detection of 
propane butane: 

Hydrocarbon 0.1 %/b 

· e.g~ propane UN W 1978 

positive 

.J. 
Detection of some 

halogenated hydrocarbons: 

Methyl bromide 5/b 

e.g., methyl bromide UN W 
1 062 (chlorofotm, dichlo
roethylene, dlchloroethane, 
dichloropropane). trichlo· 
roerhylene 

I~ 

Toluene, xylene, rrlchloroerhylene 

Detection of amines: 

Hydrazine 0.25/a 

e.g., triethylamine UN N" 1296 
(ethylene diamine, 
hydrazhie. ammonia) 

Detection of acid· 
reacting substances: 

Formic acid 1/a 

e.g~ hydrochloric acid UN N" 
1789, HNO,. C12, N02, 502 

negativ1 

~ Detection of ketones: Detection of CO: I+- Further detection L....__ ~-....-____ ____,,......--

---+ 

Acetone 1 00/b 

e.g., acetone UN N" 1090 
methyllsobutyl ketone, 
methylethyl ketone 

Detection of alcohols: 

Alcohol 100/a 

e.g., alcohOl UN N" 1 096 
butanol. methanol, 
propanol 

Carbon monoxide 1 0/b 

e.g~ CO UN W 1016 

Further detection 

of other substances may be 
necessary 

~ 

e.g~ methane. ethane, H2, 

C~ and other substances 
may be neceaaary 

"lmpor18nt: This sample taking schedule refers to a selection of substances which occur frequently In practice. Other situations may 
necessitate another sequence of measurements and, tho case being, the use of additional detector tubes. or measuremen:.• 
according to other procedures must be carried ouL 



QUESTIONNAIRE 11 

This questionnaire is for customers who have not used detector tubes 

before for the solution to their measuring problem and want to know whether 

they can use Draeger detector tubes and if so, which ones. 

Check the prospectus 4340.3e, .. Measurements with Draeger Tubes in the 

TLV Range 11 first and find out whether or not there is a Draeger detector tube 

available for measuring a given substance. In most cases you will find a 

specific detector tube, sometimes only non-specific ones, providing a 

I 
I 

qualitative reading (such as the tube chlorine for chlorine dioxide). If yourl 

customer has a special and more complicated problem and you cannot decide 

whether or not a Draeger detector tube will do the job, obtain as much 

information as possible using this questionnaire as a guide and then consult 
I 

with National Draeger (412) 787-8383 or (412) 787-8389. We will try to give I ,I 

you an expedient answer. 

I 
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QUESTIONNAIRE NUMBER ONE 

Air and Gas Analyses by means of Draeger Detector Tubes 

National 
Draeger, 
Inc. 

1. What gas or vapor is to be measured?-----------------

2. What concentration range· is to be 
expected (rough estimate)? 

3. Is ambient air or an industrial 
gas to be analyzed? 

4. What is the temperature of the gas 
to be analyzed? 

5. What is the temperature of the 
ambient air? 

6. What is the air pressure of the 
ambient air? 

7. If an industrial gas is to be 
analyzed, does this gas have a 
higher, lower, or the same pressure 
as the ambient air? (If possible, 
state the gas pressure.) 

8. What is the composition of the 
industrial gas (main components)? 

9. If ambient air is to be analyzed, 
is this room accessible or does an 
extensiqn hose have to be used? 

10. If an industrial gas is to be 
analyzed, is sampling done from a 
connection nozzle provided for this 
purpose or is a probe used? 

11. What is the humidity (water vapor 
. content) of the air to be analyzed or 
of the industrial gas to be analyzed? __________________ _ 

12. In addition to the component to be 
measured, what other gases and vapors 
are present? 

13. Supplementary remarks: 



QUESTIONNAIRE #2 

This questionnaire is for customers who may be experiencing difficulties 

when testing with detector tubes. Using questionnaire two as a guide, you 

should obtain as much information as possible on that customer's application 

and the t~sting procedure followed. Consult with the Technical Services 

Oepartment'of National Oraeger. The Technical Services Department can then 

utilize its resources here at National Draeger and, if needed, the Detector 

Tube Department of Draegerwerk AG in Germany can be consulted. 

When used correctly, this service will exhibit a professional approach to 

solving your customers• problems and strengthen their confidence in the use of 

detector tube methods. 
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QUESTIONNAIRE NUMBER TWO 

Air and Gas Analyses by means of Draeger ·Detector Tubes 

Assumption: Draeger Tubes are already used for air or gas analyses. 

Brief description of the measuring procedure: 

Please answer the following questions as completely as possible. 

1. Which Draeger tubes have been used? 

National 
Draeger, 
Inc. 

Type Index: ________ _ Order Number:----------

2. Batch number of the Draeger tubes 
used? (This number is stamped onto 
the front or back of the Draeger 
label glued to the box of tubes). 

3. What was the predetermined period 
of use for the Draeger tubes (shelf 
life)? 

4. Was the Draeger gas detector pump 
air tight? 

5. With how many strokes of the Draeger 
gas detector pump was the analysis 
carried out? 

6. Which gas or vapor was measured? 

7. Which concentrations were determined 
by'means of the Draeger tubes? 

8. What was the temperature of the air 
or gas to be analyzed? 

9. What was the temperature of the 
ambient air at the location of the 
test? 

10. What was the air pressure of the 
ambient air? 



QUESTIONNAIRE NUMBER TWO (Continued) 

11. If an industrial gas was analyzed: 
did this gas have a higher, a lower, 
or the same pressure as the ambient 
air? 

12. What-~as the composition of the 
industrial gas (main components)? 

13. If ambient air was analyzed: was this 
room accessible and was it; therefore, 
possible to place the detector tube 
directly into the gas detector pump, 
or was the Draeger extension hose 
with tube holder used? 

14. If an industrial gas was analyzed: 
was sampling done by means of the 
sampling container or a probe? From 
which material was the probe (the 
sampling container) made? 

15. What was the humidity of the air that 
had to be analyzed? 

16. In addition to the component to be 
measured, what other gases and vapors 
were present? 

13. Supplementary remarks: 

-------

... ci ~ ' ;,; ,· ~ d j 
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Inc. I 
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QUESTIONNAIRE #3 

This questionnaire is for customers who may be experiencing diffuculties 

when selecting proper respiratory protection. Using questionnaire three as a 

guide, you should obtain as much information as possible on that customer's 

application •. Consult with the Technical Services Department of National 

Draeger. The technical Services Department can then utilize its resources 

here at National Draeger to aid the customer in the selection of respiratory 

protection. 

When used correctly, this service will exhibit a professional approach. 

to solving your customers• problems and strengthen their confidences in the 

Draeger product line. 



RESPIRATOR QUESTIONNAIRE I 
Name and Address of Company I 

I Name of Individual 
Phone Number 
Date ------------------------------------- I 
1. M at e r i a 1 p r o t e c t i n g a g a i n s t 

a ) 
b ) 
c) 

Chemical Name 
Trade Name 
Formula 

d) PEL OSHA 1910,1000 Current ACGIH TLV-TWA 

2 • F o rm i n w h i c h i t w i 1 1 be u s e d 

a) Liquid? b. Solid? 
d) If gaseous, organic vapor? 

3 . Maximum expected concentration 

c. Gaseous? 
or acid gas 

a) parts per million or, 
b) milligrams per cubic meter·or, 
c) Volume % 

4. Will material be heated? 

a) If so, to what temperature? 

5. Will other materials be encountered? 

a) If yes, please indicate materials ------------------------
6. Is oxygen deficiency possible? 

a) If yes, what is minimum expected concentration 

7. Can good ventilation of the area be maintained? 

8. Will exposure be continuous? or intermittent 

I 
I 
I 
I 
I 
I 
I 
I 

9 • w.i 1 1 the res pi rat or be used for escape on 1 Y 1 ------ I 
10. Please describe in detail work process including equipment and· 

number of people involved. _____________________________ _ 

I 
I 
I 
I 
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AIR MONITORING WORK SHEET 

DATE: 

SAMPLE: 

LOCATION: 

COLLECTION DEVICE: 

A. PUMP FLOW RATE: 

B. SAMPLE TIME: 

C. AIR VOLUME SUCKED THROUGH= 

D. LONG TERM TUBE INDICATION: 

C. AIR VOLUME SUCKED THROUGH: 

E. MEAN CONCENTRATION = D = 
c 

COMPOUND SAMPLED: 
OSHA-TWA LIMIT: 

cc/min 

minutes 

A X B = 
1000 

liter 

u 1 i t.er 

liter 

ppm 

ppm 
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Analysis Guide 
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3IVI 

I~ 

I 
I· 
II 
I\ 
I: 
1,: 

I 
I. 
I! 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
It 
- ! 

I! 
II 
lj 
I~ 

I 

I ! 
ll ., 
lj 
lj 
lr 
lj 
I· 
II 

\ 

I· 
I 

IJ 

3M 
Organic Vapor Monitor 

Analysis Guide 

USE OF THE ANALYSIS GUIDE TABLES: 
The Analysis Guide is designed for the customer involved in the analysis of the 3M #3500 Organic Vapor 
Monitor by the gas chromatograph. The following tables summarize the 3M monitor sampling rate, capacity, 
recovery coefficient and calculation constants. The analysis guide provides the necessary information to 
calculate the time-weighted-average concentration in parts per million (ppm) or milligrams per cubic meter 
(mg/m3). 

A. Monitor Sample Information 
• Sampling Rate 
The (*) compounds in the Sampling Guide tables have been subjected to an extensive amount of laboratory 
work to verify the sampling rate. The sampling rates given for the remaining compounds in this table were 
determined from empirical relationships as outlined in a publication on Sampling Rate Validation. All 
sampling rates have an accuracy of :!: 5%. The sampling rates are tabulated as either cubic 
centimeters/minute or micrograms/ppm-hour. 

• Capacity 
The capacity of the monitor for each individual compound is a function of molecular structure, vapor 
pressure, environmental conditions, etc. The capacity is stated in terms of weight (milligrams). For a single 
contaminant, if the analyst finds the weight collected by the monitor is greater than the defined capacity, then 
the validity of the sample should be questioned. 
When sampling multiple contaminants, the combined weights of the contaminants collected should not 
exceed the defined value for the single contaminant with the lowest capacity. 

• Recovery Coefficients (Desorption Efficiency) 
The collected sample is removed from the activated carbon wafer for analysis by desorption with carbon 
disulfide (CS2) or other suitable solvents. In order for the laboratory analyst to determine accurately the 
amount of contaminant collected by the adsorbent, it is necessary to know the efficiency of the desorption 
process. The recOvery coefficient or desorption efficiency is determined by adding a known weight of 
contaminant onto the adsorbent and measuring the weight of contaminant in the desorbing solvent. The 
recovery coefficient is calculated by dividing the recovered weight by the known weight. It is recommended 
that each analytical laboratory determine recovery coefficients according to the procedure outlined by the 
3M laboratory contained in the Analysis Guide as "Recommended Procedure for Determination of Recovery 
Coefficients." Recovery coefficients determined by the 3M laboratory are tabulated in the following tables. 

B. Procedure to Calculate Contaminant Concentrations 
The time-weighted-average concentration of the environment sampled can be calculated by knowing the 
length of the sampling period, the contaminant weight determined by gas chromatography, the recovery 
coefficient and the calculation constant either A or B. The calculation constant A is used to calculate the 
concentration when expressed in units of milligrams per cubic meter (mg/mJ) and constant B when 
expressed in units of parts per million (ppm). The calculation constant A and B have been determined for 
every contaminant in the Analysis Guide by the following expressions: 

A= 1000 

Sampling Rate 

B= 1000 X (24.45) 

(Sampling Rate) x (Molecular Weight) 



The contaminant concentration can be calculated with the following information: 

• Sampling Information 

Contaminant 
Length of Sampling Period (min.) t 

• Contaminant Information from Tables in Analysis Guide 

Calculation Constant A or B 

• Analytical Results 
· · Contaminant weight recovered W (Micrograms) 

~ecover'y Coefficient (r) 

Th·e time-weighted-average concentration in milligrams per cubic meter of the contaminant in the 
environment sampled can be calculated from the following expression: 

C(mg/m3) = W {micrograms) x A 
r x t (minutes) 

The time-weighted-average concentration in parts per million {ppm) of the contaminant can be calculated 
from the following expression: 

C(ppm) == W (micrograms) x 8 
r x t (minutes) 

The above expressions calculate the time-weighted-average concentrations at a sampling temperature of 
25°C (298°K) and pressure of 760 mm. When sampling at other environmental conditions, the above 
expressions need to be corrected only for variations in temperature. The above expressions can be 
multiplied by the following temperatures correction factors (CFr) for samples collected at temperatures other 
than 25°C (77"F). 

Temperature 
Sampling Temperature Correction Factor 

(OC) (OF) (CFr) 

44 111 .97 
37 99 .98 
31 88 .99 
25 77 1.00 
19 66 1.01 
13 55 1.02 
7 45 1.03 
2 36 1.04 

- 3 27 1.05 
- 8 18 1.06 

From the above table, every 10-11 o above or below 77"F requires a one percent correction to the calculated 
time-weighted-average concentration. 

If the temperature correction is desired, the time weighted average concentration can be calculated by the 
following expression: 

C(mgfm3) = W {micrograms} 
r x t (minutes) 

C(ppm) = W (micrograms) 

r x t (minutes) 

xAx CFr 

X 8 X CFr 
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Example Calculation 

Contaminant 
length of Sampling Period (t) 
Temperature (T) 
Calculation Constant A 

or 
B 

Contaminant Weight 
Recovered (W) 

Recov~ry Coefficient(r) 

Using Calculation Constant A: 

C(mg/m3) = 27.2 

Benzene 
420 minutes 
75°F 
28.2 

8.83 

27.2 micrograms 
1.02 

x28.2 
(1.02) (420) 

C = 1.79 mg/m3 

Using Calculation Constant B: 

C (ppm)= 27.2 

(1.02) (4.20) 

C = .56ppm 

x8.83 

3 
110 



Acetone· 
Acetonitrile 
Acrylonitrile 
Allyl Alcohol 
Allyl Chloride · 

n-Amyl Acetate• 
s-Amyl Acetate 
n-Amyl Alcohol" 
1-Amyl Alcohol" 
s-Amyl Alcohol 

Benzene· 
Benzyl Chloride 
Bromoform 
Butadiene 
n-Butyl Acetate 

s-Butyl Acetate 
t-Butyl Acetate 
Butyl Acrylate 
Butyl Alcohol" 
s-Butyl Alcohol 

t-Butyl Alcohol 

Bu~l Cello501ve• 
( -Butoxyethanol) 

Butyl Glycidyl Ether (BGE) 
p-tert-Butyltoluene· 

Camphor 
Carbon Disulfide 
Carbon Tetrachloride" 
Cellosolve• 

(2-Ethoxyethanol) 
Cellosolve Acetate• 

(2-Ethoxyethyl Acetate). 

Chlorobenzene· 
o-Chlorostyrene 
o-Chlorotoluene 
Chlorobromomethane• 

Chloroform 

1-Chloro-1-nltropropane 

Chloro~rene 
(2-C loro-1,3-butadiene) 

Cumene· 
Cyclohexane· 
Cyclohexanol' 

Cyclohexanone· 
Cyclohexene· 
Diacetone Alcohol" 
o-Dichlorobenzene· 
p-Dichlorobenzene· 

1 , 1 Dlchloroethane 
1 ,2 Dichloroethylene· 
1 , 1 Dichloro-1-nitroethane 
Dichloroethyl Ether 

+Methylene Chlonoe aa the solven1 

ANALYSIS GUIDE 

Sampling 
Rate 

(celmln) 

40.1 = .9 
48.2 
43.8 
40.4 
35.1 

26.0 = .5 
27.2 

31.2 = .4 
32.3 :t .4 

32.3 

35.5 = .6 
27.2 
29.3 
42.8 
31.6 

28.6 
29.4 
28.7 

34.3 = .7 
34.8 

35.2 

28.2 = .6 
27.0 
20.7:!: .4 

21.4 
42.8 
30.2:!: .4 

32.4 :!: .9 

26.6:!: .4 

29.3:!: .6 
26.0 
27.3 
34.4:!: .9 

33.5 

30.4 

32.2 
24.5:!: .9 
32.4:!: .7 
29.5:!: .3 

28.9:!: .3 
32.3 :t .4 
28.2:!: .4 
27.8:!: .6 

27.8 = .6 
33.2 
35.2:!: .5 
28.5 
26.1 

4 
I/( 

Capacity 
(mg) 

3 
14 
11 
20 

1 

:>25 
>25 
>25 
>25 

>25 

13 
:>25 
>25 

.4 
25 

>25 
19 

:>25 

>25 
19 

13 

>25 
:>25 
:>25 

>25 
1 

14 

>25 

:>25 

>25 
>25 
:>25 

10 
7 

:>25 

5 
>25 

22 
>25 

>25 
22 

:>25 

>25 
>25 

4 
1 

>25 
>25 

I 
I 

Calculation 

Recovery Conatant 

Coefficient .A 
(p:m) (mglm3) I 

.87 24.9 10.51 
- 20.8 12.37 
- 22.8 10.53 

- 24.75 10.43 I 
- 28.5 9.05 

1.08 38.6 7.26 

- 36.8 6.91 
1.00+ 32.1 8.91 
.99+ 31.0 8.63 
.99+ 31.0 8.60 

1.02 28.2 6.83 I 
1.05 36.8 7.08 
.1.05 34.1 3.30 

- 23.4 10.53 
1.04 31.7 6.67 

1.07 35.0 7.37 
1.05 34.0 7.17 

- 34.8 6.66 I 
.98+ 29.2 9.63 
.97+ 28.7 9.44 

- 28.4 9.39 I 
.86 35.5 7.35 
- 37.0 6.97 

1.10 48.3 7.98 

- 46.7 7.52 I 
- 23.4 7.52 

1.05 33.1 5.26 

.78 30.9 8.39 I' 
1.03 37.6 6.96 

1.00 34.1 7.38 

- 38.5 6.77 I 
- 36.6 7.05 

1.00 29.1 5.51 
.98 29.9 6.13 

- 32.9 8.49 
I 

- 31.1 8.53 
.96 40.8 8.32 

1.07 30.9 8.96 
I 

1.00+ 32.7 8.48 

.97 34.6 6.63 
1.02 31.0 9.23 
1.04+ 35.5 7.47 

.95 36.0 5.98 

.95 36.0 5.98 

- 30.1 7.44 I 
.99 28.4 7.16 
- 35.1 5.96 
- 38.3 6.55 I 
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Dllsobutyl Ketone· 
Dimethyl Formamide 

p-Dioxane 
Dlpropylene Glycol Methyl Ether 

Enflurane 
(2.Chlo..0:1,1,2 trlfluoro·,r) 
ethYt dlfluoromethvl ether 

Eplchlorohydrln 
{ 1·Chloro-2,3-epoxy·propane) 

Ethyl Acetate• 

Ethyl Acrylate 

Ethyl Alcohol 
Ethyl Benzene 
Ethyl Bromide" 

Etht Butyl Ketone 
( ·Heptanone) 

Ethyl Ether 
Ethyl Formate 

Ethtene Chlorohydrln 
( ·Chloroethanol) 

Eth('ene Dlbromlde" 
( .2-Dibromomethane) 

Eth{'ene Dichloride" 
( ,2·Dichloroethane) 

Furfural 

Furfuryl Alcohol 

Grcldol 
2,3·Epoxy· 1 ·propanol) 

Halothane 
(2-Bromo-2-chloro-1 , 1 , 1 
trlfluoroethane) 

Heptane• 
Hexachloroethane 
Hexane• 

a-Hexyl Acetate 
Isoamyl Acetate 
Isoamyl Alcohol" 
Isobutyl Acetate• 
Isobutyl Alcohol" 

lsophorone• 
Isopropyl Acetate 
Isopropyl Alcohol 
Isopropyl Ether 
Isopropyl Glycldyl Ether 

Meslty19XJde" 
Mesltylene• 

(Trimethyl Benzene) 

Methyl Acetate• 

Methyl Acrylate 

Methyl at 
(Dimethyoxvmethane) 

Math~ Amyl Ketone 
(2· eptanone) 

Methyl Bromide 

Meth~ Butyl Ketone• 
(2· exanone) 

Methyllsobu~l Ketone· 
(Hexanone 

Math~ Cellosolve• 
(2· ethoxyethanol) 

ANALYSIS GUIDE 

Sampling 
Rate 

(ccJmln) 

24.6 = .8 
32.4 
34.5 

25.3 

28.3 

29.6 

34.5 = .6 
32.2 

51.2 
27.3 

36.4 = .3 

28.0 
36.8 
38.8 

33.9 

29.6 .... 4 

33.2 = .7 
34.3 

32.6 

37.1 

30.2 

28.9 = .7 
26.7 
32.0:!: .7 

28.1 
27.2 

32.3 = .4 

31.0 = .3 
35.9 = .7 

21.7 = .7 
31.7 
39.4 
31.2 
29.1 

31.2 = 1.2 

26.3 = .7 

37.0 = .6 
35.8 

37.9 

27.9 
46.5 

29.7:!: .7 

30.0:!: .4 

36.3:!: .4 

5 
Ill..... 

Capacity 
(mg) 

>25 
>25 
>25 
>25 

4 

>25 
10 

19 

12 
>25 

1 

>25 
.4 

1 

>25 

>25 

18 
>25 

>25 

>25 

4 

>25 
>25 

18 

>25 
>25 

>25 
>25 
>25 

>25 
15 
17 
10 

>25 

>25 

>25 

2 

11 

1 

>25 
.5 

>25 

>25 

>25 

Calculation 

Recovery Conatant 

CoeHiclent A B 
(mgtm3) (ppm) 

1.07 40.7 7.00 

- 30.9 10.34 

- 29.0 8.05 

- 39.5 6.53 

- 35.3 4.68 

.95 33.8 8.88 
1.01 29.0 8.05 

- 31.1 7.59 

- 19.5 10.38 

- 36.6 8.45 
1.03 27.5 6.16 

- 35.7 7.66 

- 27.2 8.98 

- 25.8 8.52 

- 29.5 8.90 

1.04 33.8 4.39 

1.02 30.1 7.44 

- 32.8 8.35 

- 30.7 7.65 

- 27.0 8.91 

- 33.1 5.96 

1.08 34.6 8.46 

- 37.5 3.86 
1.05 31.3 8.88 

- 35.6 6.04 

- 36.8 8.64 
1.03+ 31.0 8.60 

- 32.3 6.60 
1.02+ 27.9 9.20 

1.03+ 46.1 8.16 
1.05+ 31.5 7.56 

- 25.4 10.34 

- 33.0 7.91 

- 34.4 7.24 

.99 32.1 8.00 

1.06 38.0 7.75 
1.00 27.0 8.93 

- 27.9 7.94 

- 26.4 8.49 

- 35.8 7.69 
- 21.5 5.53 

1.00 33.7 8.23 

1.06 33.3 8.15 

.75 27.5 8.86 



Meth~l Cellosolve Acetate' 
(Et ylene Glycol Methyl Ether Acetate) 

Methyl Chloroform' 

Methyl Cyclohexane' 

Methyl Cyclohexanol 

Math~ Ethyl Ketone' 
(2· utanone) 

Methyl Formate 
5-Methyl-3-heptanone 

(Ethyl Amyl Ketone) 
Methyl Iodide 
Methyl Isobutyl Carbinol 

(Methyl Amyl Alcohol) 

Methyl Isoamyl Ketone 
Methyl Methacrylate 
Alpha Methyl Styrene' 
Methylene Chloride' 

(Dichloromethane) 
Naphtha (VM&P)' 

Naphthalene 
Nonane' 
Octane· 

Pentane' 
2-Pentanone' 

(Methyl Propyl Ketone) 

Perchloroethylene· 
Phenyl Ether 

Phenyl Glycidyl Ether 

n-Propyl Acetate' 
n-Propyt Alcohol' 

Propylene Dichloride' 
(1,2 Dichloropropane) 

Propylene Glycol MonomQthyl Ether 
n-Propyt Nitrate 

Stoddard Solvent 
Styrene' 
1,1,2,2· Tetrachloroethane 
1,1,1,2· Tetrachloro-2,2-difluoroethane 
1,1,2,2-Tetrachloro-1,2-difluoroethane 

Tetrahydrofuran 
Toluene' 
1,1,2-Trichloroethane' 

Trichloroethylene' 
1,1,2· Trichloro-1,2,2-lrifluoroethane 

1,2,3-Trichloropropane 

Vinyl Acetate 

Vinyl Bromide 
Vinyl Chloride' 
Vinylidene Chloride 

Vinyl Toluene 

~ene· 

+ Melhylene Chlori<le u the solvenl 

ANALYSIS GUIDE 

Sampling 
Rate 

(cclmln) 

29.0::!:: .5 

30.9::!:: .3 

28.9::!:: .4 

28.8 

36.3::!:: .9 
45.0 

26.4 

36.7 

29.2 

28.0 
31.8 
25.0::!:: .5 

37.9::!:: .3 
33.2::!:: .7 

24.6 
24.6::!:: .6 
26.6::!:: .6 
35.3::!:: .9 

33.0::!:: .5 

28.3::!:: .5 
24.1 

20.8 
30.1 ::!:: .5 
39.7::!:: .7 

30.6:!: .4 
32.4 
33.3 

24.3 
26.8:!: .8 
28.4 
29.7 
28.2 

37.2 
31.4::!:: .6 

29.7:!: .6 

31.1 ::!:: .2 
31.4 

27.4 
35.8 

41.0 
40.8:!: .5 
38.4 

26.8 

27.3:!: .5 

6 
113 

Capacity 
(mg) 

>25 
12 

>25 

>25 

12 
.2 

>25 

.2 

>25 

>25 
24 

>25 

2 
20 

>25 
>25 
>25 

7 

23 
>25 
>25 

>25 

21 
25 

25 
>25 
>25 

>25 
>25 
>25 

5 
5 

8 
25 

>25 
20 

.5 

>25 
7 

.3 
.04 

.5 

>25 

>25 

I~ 

I 
Calculation 

Recovery Constant 

Coefficient A B 
(mgtm3) (ppm) 

1.00 34.5 7.14 
1.03 32.4 5.95 
1.05 34.6 8.63 

I: 
- 34.7· 7.45 

·1.00 27.5 9.35 

- 22.2 9.06 

- 37.9 7.24 

- 27.3 4.69 I 
- 34.2 8.21 

- 35.7 7.66 

- 31.5 7.69 
1.01 40.0 8.29 

I 
.90 26.9 7.59 

1.04 30.1 7.36 

- 40.7 7.76 
I 

1.09 40.7 9.04 
1.08 37.6 8.06 
1.02 28.3 9.62 I 
1.03 30.3 8.62 

1.05 35.3 5.20 

- 41.5 5.97 I 
- 48.1 7.84 
. 33.3 7.96 

.93+ 25.2 10.26 

1.04 32.7 7.07 
- 32.3 7.58 

- 30.0 8.25 

- 41.2 6.99 
1.08 37.3 8.77 

.89 35.2 5.12 

- 33.9 4.06 

- 35.5 4.25 
I, 

- 26.8 9.13 
1.05 31.8 8.46 
1.02 33.7 6.19 I 
1.00 32.2 6.00 

- 31.9 4.16 

- 36.5 6.07 
1.02 27.9 7.94 

- 24.4 5.57 
1.02 24.4 9.56 

- 25.9 6.53 

- 37.3 7.73 I 
1.07 36.6 8.45 

I 
I 
I 
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3M 

ORGANIC VAPOR MONITOR +3520 

SAMPLING GUIDE 

~3520 Samplinq Information 

The Organic Vapor Monitor #3520 is a diffusional sampling device 
~ith a backup section. The monitor consists of two layers of 
adsorbent media separated by a small space containing a placid 
air layer. For a specific contaminant, the secondary adsorbent 
in the backup section collects contaminant when the capacity 
of the primary adsorbent has been exceeded. The diffusional 
sampling capacity for the primary adsorbent can be defined as 
the weight adsorbed when the weight collection rate is no 
longer a linear function of the exposure. Although the 
diffusional capacity for the primary adsorbent may be reached 
during sampling, the primary adsorbent will continue ~o 
collect contaminant even though the weight collection rate 
deviates from the linear relationship. 

The weight (Wp) collected on the primary (top) adsorbent even 
though in excess of the defined diffusional capacity can be 
combined with the weight (ws) collected on the secondary (bottom) 
adsorbent to give an accurate determination of the time-weight
average concentration in the sampled envirorunent~ The sample valic: 
can be determined by comparing the ratio of the weight (Ws) 
collected by the secondary and the weight (Wp) collected by 
the primary adsorbent. The ratio Ws/Wp must be equal to or 
less than 0.50. 

A. Sampling Rate 

The top section of the #3520 containing the primary adsorbent has 
the same geometric dimension as the 3M Organic Vapor Monitor #3500 
and therefore the sam lin rates are the same as those tabulated in 
the Sampling Guide for the Organic Vapo Monitor #3500 (coded R-355~ 
The sampling rates for the Organic Vapor Monitor #3520 also have 
an accuracy of +5%. 

:a. Capacity 

Because of the backup section, the effective sampling capacity 
of the Organic Vapor Monitor #3520 is greater by a factor of 
four over those tabulated in the Analysis Guide for the Organic 
Vapor Monit~r #3500. (code R-35AG) 

When sampling environments containing contaminant mixture of 
environment with high relative humidity, it is difficult to 
accurately define the deffusional sampling capacity. Therefore, 
under these conditions, the weight (Ws) collected by the secondary 
adsorbent of the backup section can be compared with the weight (Kf 
collected by the primary adsorbent to determine sample validity. 



When sampling mixtures, the weight ra~io Ws/Wp can be determined 
for each contaminant. The somple is valid for each contaminant 
ratio is equal to or less than 0.50. 

c. Length of Sampling Period 

When sampling for Organic contaminants, full workshift 
sampling periods are recommended as the most comprehensive 
measure of worker exposure. \~hen using the Organic Vapor 
Monitor ~3520, the sampling guide for the .Organic Vapor 
Monitor #3500 should be consulted. For those compounds 
where the recommended length of the sampling period for 
the Organic Va~or Monitor fi3500 is less than a full 
workshift, the length of the sampling period can be 
increased by a factor of four when using the Organic 

I 
I 
I 

Vapor Monitor ~3520 because it has four times more J 
effective contaminant capacity. Because of this increased · 
effective capacity of the Organic Vapor Monitor ~3520, sampli 
periods longer than a full workshift are possible, but the 
preferred recommendation is for full workshift sampling 
periods. 

In the sampling guide £or the Organic Vapor Monitor j3500, 
there are a number of compounds where even at relative 
humidities< 70%, sampling was not recommended (NR) at high 
concentrations with the Organic Vapor Monitor j3500. Now 
with the Organic Vapor Monitor ~3520, these compounds can 
be sampled. The following sampling guide for the-Organic 
Vapor Monitor #3520 gives the recommended sampling period 
for these compounds.· 

RECOHHENDED SAMPLING PERIOD 
(hrs.) 

COMPOUND RH < 70% RH > 70% 

.l-.5 .5-3 .1-.5 .5;,;.3 
PEL PEL PEL PEL 

Butadiene 1.6 • 3 1. 6 . .3 
I 

Ethyl Ether 1.2 .2 ·1. 2 .2 

M~thylal (Dimethoxymethane) 1.2 .2 1.2 .2 

Methyl Formate 2.8 .5 2.8 .5 

1,1,2 Trichloro 1,2,2 tri-
fluoroethan ~ 2.0 .4 2.0 .4 
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3M Organic Vooor Monitor Selection Chart 

Samol1ng Parameters 

/Relot1ve Hunldlt_y 
High (>70ti 
Low << 70~ l 

Short Term Exposures 

STELS 

High Vapor Pressure Compounds 
Including: acrylon1tr1le 

pentane 
vlnyl chloride 
acetone 
methylene chloride 
butadiene 
ethanol 

Contaminant Concentrations 
H1gh <over 3x PEL> 
Moderate~ <.5-3x PEL> 
Low~ (up to .5 PEL> 
Unknown 

Monitor Recammendotl 
#3500 #3520 

X 

X 

·X 

X 

X 

X 

X 

X 

1 Refer to #3500 sampling .Gutde <R-35SG) for max1ml1Tl tlm~ for use 
ot h1gh humldtty 

2 Refer to #3500 Sampling Guide <R-35SG> for those canpounds 
best suited for STEL 

3 See reverse side for the spec1f1c sanpltng reccmnendot1ons for 
these c:anoounds 

-~ Refer to Scrnpltng Guide <R-35SG> for spec1flc .compound reccmnen-
datlons 

R-3520 SG 
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Use of the Sampling Guide Tables: 
The following table summarizes OSHA standards, 3M monitor sampling information and recommended 
sampling procedures for a variety of organic compounds for which the 3M Organic Vapor Monitors can 
be used to acccurately determine the environmental exposures. The table is not exhaustive and will be 
updated periodically. To obtain periodic updates, return the registration card contained in every box of 
monitors to 3M Company. 

A. OSHA Standards 

The OSHA lWA-PEL's (Tlme Weighted Average) given as workshift time weighted averages are taken 
trom·the Federal Register as found In 29 CRF 1910.1000 as of 1 January 19n and are summarized in 
the "NIOSH/OSHA Pocket Guide to Chemical Hazards." Also included in parentheses are the current 
ACGIH (American Conference of Govemmentallndustrial Hygienist) values In cases where they differ 
from OSHA lWA's. These values are subject to change and appropriate publications should be 
consulted for the most current Information. 

B. Monitor Samples lnfonnatlon 

* Sampling Rate 

All sampling rates have an accuracy of ± 5%. The (*) compounds in the Sampling Guide tables have 
been subjected to an extensive amount of laboratory work to verity the sampling rate. The sampling 
rates given for the remaining compounds in this table were determined from empirical relationships 
as outlines in a publication on Sampling Rate Validation. The sampling rates are tabulated as cubic 
centimeters/minute and micrograms/ppm-hour. The publication on Sampling Rate Validation Protocol 
can be obtained upon request from 3M Company. 

The top section of the #3520 (containing the primary absorbent) has the same geometric dimension 
as the 3M Organic Vapor Monitor #3500. Therefore, the sampling rates are the-same, ahd also have 
an accuracy of ±5%. 

··capacity 

The capacity of the monitor for each individual compound is a function of molecular structure, vapor 
pressure, environmental conditions, etc. The capacity values are tabulated in Section II - Analysis 
Guide, and are used to determine the length of a recommended sampling period. 

Because of the backup section, the effective sampling capacity of the Organic Vapor Monitor #3520 
is four times grea~er than the values listed for the Organic Vapor Monitor #3500/3510. 

When sampling environments containing contaminant mixtures on environments with high relative 
humidity, it is difficult to accurately define the diffusional sampling capc;lcity. Therefore, under these 
conditions, the weight ~s) collected by the secondary absorbent of the backup section can be 
compared with the weight ~p) collected by the primary absorbent to determine sample validity. The 
ration Ws/Wp must be equal to or less than 0.60. 

C. Length of Sampling Period 

1. General 

350013510 

When sampling for organic contaminants, full workshift sampling periods are recommended as 
- the most comprehensive measures of worker exposure. When sampling some organic 

contaminants, sampling periods shorter than a full workshift are required in order to sample 
within the recommended capacity of the monitor. Under these circumstances, sequential 
sampling with several monitors can be performed. 

3520 

For those compounds where the recommended length of the sampling period for the Organic 
Vapor Monitor 3500/3510 Is less than a full workshift, the length of the sampling period can be 
increased by a factor of four when using the Organic Vapor Monitor #3520. Because of the 
increased effective capacity of the Organic Vapor Monitor #3520, sampling periods longer than a 
full workshift are possible. The preferred recommendation is for full workshlft sampling periods . 
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2. Effect on Humidity 

Recommended sampling periods have been tabulated for concentration ranges from .1 to .5 
times the PEL and from .5 to 3 times the PEL for relative humidities less than or greater than 
70%. These recommended sampling periods should not be exceeded when using OVM 
#3500/3510. 

3. Minimum Sampling Time 

To confirm quantitatively the presence and concentration of a contaminant In the atmosphere, 
most analysts must have a minimum of 10 micrograms for G.C. analysis. A sampling period of at 
lea·st 1.5 minutes is recommended even when 10 micrograms of the contaminant could be 
collected In a shorter period. For a contaminant at a low concentration level, the sampling rate of 
micrograms/ppm-hr. should be used to verity a sampling period during which at least 10 
micrograms of the contaminant would be collected. 

D. Short Term Exposure Limit (STEL) 

The ACGIH has recommended a short-term exposure limit (STEL) as a maximum concentration to 
which workers can be exposed for a period up to 15 minutes continuously. No more than four (4) 
such excursions per day are permitted, with at least 60 minutes between exposure periods, provided 
that the recommended ACGIH daily TLV-TWA also is not exceeded. The STEL values summarized In 
the following tables can be found In the "Threshold Umlt Values for Chemical Substances In 
Workroom Air Adopted by ACGIH for 1980." The monitor is recommended for STEL sampling If, 
during the 15 minute sampling period, the monitor will collect a minimum of 10 mlcorgrams of the 
contaminant when sampling at the STEL concentrations. 

E. Unsuitable Compounds 

The OVM Is not recommended for the compounds listed below because of adverse or Inadequate 
Interactions with the sorbent material. This list is representative of classes of compounds not 
suitable for use with the OVM. 

Compounds not on this list or the Compound Guide should be handled by consultation with OH&SP 
Technical Service. 

Compounds 

Ammonia Methane, Ethane, Propane 
Carbon Monixide (1) Methyl Alcohol (Methanol) 
Ethylene Oxide (2) Methyl Chloride 
Formaldehyde (3) Methyl; Dimethyl, Trlmethyl Amlnes 
Hydrogen Sulfide Organic Solids 
lsocyanates Sulfur Dioxide 

(1) Carbon Monixide can be monitored using 3M Monitor #3400 
_t__ (2) Ethylene Oxide can be monitored using 3M Ethylene Oxide Monitor #3550/3551 
7't' (3) Formaldehyde can be monitored using 3M Formaldehyde Monitor #3750/3751 . 

F. Compounds Printed in Bold Type 

All compounds listed in bold type In the OVM Sampling Guide will be analyzed by 3M for the OVM 
#3510. tFor more Information contact your 3M Sales Representative or your local OH&SP Safety 
Products Distributor. 

tPre-paid analysis for up to three compounds. 
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COMPOUND 

/Acetone• 
Acetonitrile • 
Acrylonitrile. · · 
Allyl Alcohol 
Allyl Chloride 

n·Amyl Acetate• 
a-Amyl Acetate 
n-Amyl Alcohol• 
!-Amyl Alcohol" 
&·Amyl Alcohol 

Benzene• 
Benzyl Chloride 
Bromoform 
Butadiene 
n-Butyl Acetate 

a-Butyl Acetate 
t·Butyl Acetate 
Butyl Acrylate 

Butyl Alcohol• 

a-Butyl Alcohol 

t-Butyl Alcohol 
Butyl Cellosolve• (2-Butoxyethanol) 
Butyl Glycldyl Ether (BGE) 
p-tert-Butyltoluene • 
Camphor 

Carbon Disulfide 
Carbon Tetrachloride• 
Cellosolve • (2-Ethoxyethanol) 

Cellosolve Acetate• 
(2-Etlloxyethyl Acetate) 

Chlorobenzene • 

o-Chlorostyrene 

o-Chlorotoluene 

Chlorobromomethane• 
Chloroform• 

1-Chloro-1-ni lropropane 

Chloroprene (2·Chloro-1 ,3-butadlene) 

Cumene• 
Cyclohexane • 
Cyctohexanot• 
Cyclohexanone • 

Cyclohexene• 
Dlacetone Alcohol" 
o-Dichlorobenzene • 
p-Dichlorobenzene • 

1, 1-Dichloroethane 

1 ,2-Dichloroethylene • 
1, 1-Dichloro-1-nitroethane 
Dichloroethyl Ether 

Dllsobutyl Ketone• (DIBK) 

Sampling Guide 

RECOMMENDED 
SAMPLING PERIOD 

(Hra.) 

RH< 70"/o 

.1-.5 .5·3 
PEL PEL 

1 0.5 
8 2. 
8 2 
8 8 
8 8 

8 8 
8 8 
8 8 
8 8 
8 8 

8 8 
8 8 
8 8 
0.4 NR 
8 7 

8 5 
8 4 
8 8 

8 8 

8 6 

8 7 
8 8 
8 8 
8 8 
8 8 

8 2 
8 8 
8 5 

8 8 

8 8 

8 8 

8 8 

8 1.5 
8 4 

8 8 

8 8 

8 8 
8 3 
8 8 
8 8 

8 3 
8 8 
8 8 
8 8 

8 1.5 

1 0.2 
8 8 
8 8 

B 8 

RH >70o/e 

.1-.5 .5-3 
PEL PEL 

1 0.5 
6 1 
6 1 
8 6 
8 6 

8 4 
8 4 
8 4 
8 4 
8 4 

8, 6 
8 8 
8 6 
0.4 NR 
6 3 

6 3 
6 3 
8 6 

8 4 

6 3 

6 3 
8 6 
8 6 
8 6 
8 6 

6 1 
8 6 
8 3 

8 4 

8 5 

8 6 

8 6 

6 1,5 
6 J 

8 6 

6 4 

8 e 
6 2 
8 6 
8 6 

6 2 
8 6 
8 6 
8 6 

4 1,6 

1 0.2 
8 6 
8 6 

8 6 

3 
IZO 

SHORT TERM 
EXPOSURE 

LIMIT 
(15 min.) 

STEL OYM 
(ppm) Uuge 

1250 Yes 
60 Yes 
-

2 No 
2 No 

150 Yes 
--
125 Yea 
-

25 Yes 
-
-

1250 Yes 
200 ·Yea 

250 Yea 
250 Yea -
-
-
150 Yea 
100 Yea -
20 Yes 
3 No 

-
20 Yes 

150 Yes 

150 Yea 

-
75 Yes 

7!5 Yes 

250 Yes 
50 Yes 

--
75 Yes 

375 Yes 

---
75 Yes -

110 Yes 

250 Yes 

250 Yea 
10 Yes 
10 Yes 

-

OSHA 
Standard SAMPLING 
TWA-PEL RATE 
( )ACGIH 

TLY 
C. Ceiling 

(cclmln.) Mlc~ram (ppm) PP r. 

1000 40.1 5.71 
40 48.2 4.85 
2 43.8 !5.70 
2 40.4 5.75 
1 35.1 6.63 

100 28.0 7.38 
125. '27.2 8.68 

(100) 31.4 6.78 
100 32.3 6.98 

(100) 32.3 6.98 

10 35.5 8.78 
1 27.2 8.48 
0.5 29.3 18.19 

1000 42.8 5.67 
150 31.6 9.00 

200 28.6 8.14 
200 29.4 8.37 
- 28.7 9.01 
(10) 
100 34.3 S.M 
(50) 
150 34.8 6.32 

100 35.2 8.39 
50 28.2 8.15 
50 27.0 8.61 
10 20.7 7.51 
2 21.4 7.11 

20 42.8 7.68 
10 30.2 11.41 

200 32.4 7.14 
(100) 
100 26.6 8.60 

75 29.3 8.12 

- 26.0 8.87 
(50) 
- 27.3 8.51 
(50) 
200 34.4 10.89 

50 33.& 9.78 
(10) 
20 30.4 9.25 

25 32.2 7.03 
(10) 
ro 24.5 8.82 

300 32.4 6.87 
50 29.5 7.24 
50 28.9 6.94 

300 32.3 6.49 
50 28.2 7.15 
50 27.8 10.03 
75 27.8 10.03 

100 33.2 8.07 
(200) 
200 35.2 8.38 

10 28.5 10.07 
15 26.1 9.16 
(5) 
50 24.6 8.56 



COMPOUND 

Dimethyl Forma'!llde (DMF) 
p-Dioxane .. 

Dlpropylene Glycol Methyl Ether 
Enflurane 
(2·Chlo~1, 1 ;2 trlfluoiOethyl 
dlfluoromethyl ether) 

Eplchlorohydrln 
(1-Chloro-2,3-epoxy-prtipane) 

Ethyl Acetate• · 
. Ethyl Acrylate 

Ethyl Alcohol . 
Ethyl Benzene 
Ethyl Bromide • 

Ethyl Butyl Ketone (3-Heptanone) 
Ethyl Ether 
Ethyl Formate 
Ethylene Chlorohydrln (2-Chloroethanol) 
Ethylene Dlbromlde" 

(1 ,2-Dibromomethane) 

Ethylene Dichloride" 
(1,2-Dichloroethane) 

Furfural 
Furfuryl Alcohol 

Glycldol (2,3-Epoxy-1-propanol) 
Halothane 

(2-Bromo-2-chloro-1, 1,1 trlfluoroethane) 

Heptane• 

Hexachloroethane 
Hexane• 

s-Hexyl Acetate . 
Isoamyl Acetate 

Isoamyl Alcohol" 
Isobutyl Acetate• 
Isobutyl Alcohol" 

Jsophorone• 

Isopropyl Acetate 

Isopropyl Alcohol 

Isopropyl Ether . 
Isopropyl Glycldyl Ether 
Mesltyl Oxide • 
Mesltylene • (Trlmethyl Benzene) 

Methyl Acetate • 
Methyl Acrylate 
Methylal (Dimothyoxymethane) 
Methyl Amyl Ketone (2-Heptanone) 
Methyl Bromide 

Sampling Guide 

RECOMMENDED 
SAMPLING PERIOD 

(Hra.) · 

RH< 70% 

.1-.5 .5·3 
PEL PEL 

8 8 
8 8 

8 8 
8 8 

8 8 

7 1 
8 8 
4 0.5 
8 8 
1 0.2 

8 8 
0.3 NR 
3 0.5 
8 8 
8 8 

8 8 

8 8 
8 8 

8 8 
8 8 

8 2 

8 8 
8 1.5 

8 8 
8 8 

8 8 
8 8 
8 8 

8 8 

8 2 

8 2 

5 o.s 
8 8 
8 8 
8 8 

3 0.5 
8 7 
0.3 NR 
8 a 
4 o.~ 

RH >70,-. 

.1-.5 .5-3 
PEL PEL 

8 6 
8 4 

8 4 
8 6 

8 6 

4 1 
6 4 
4 0.5 
8 4 
1 0.2 

8 6 
0.3 NR 
3 0.5 
8 6 
8 6 

6 4 

8 8 
8 6 

8 6 
6 4 

4 2 

8 8 
4 1.5 

8 4 
8 4 

8 4 
8 4 
8 4 

B 8 

6 2 

6 ~ 

4 o.8 

8 tJ 
B ~ 
6 6 

- .... 
3 
e 
0.3 
a 
J 

0.5 
a 
NR 

4 
0.5 

4 

J.2.l 

SHORT TERM 
EXPOSURE 

LIMIT 
(15 min.) 

STEL OVM 
(ppm) Usage 

20 Yes 
-

150 Yes 
-

5 No 

--
-
125 Yes 
250 Yes 

75 Yes 
500 Yes 
150 Yes 
--
15 Yes 

15 Yes 
10 Yes 

75 Yes 
-

500 Yes 

3 Yes 
125 Yes 

-
125 Yes 

125 Yes 
187 Yes 
75 Yes 

-
310 Yes 

500 Yes 

310 Yes 

75 Yes 
-
35 Yes 

250 Yes 
-

1250 Yes 
150 Yes 
-

OSHA 
Standard 
TWA-PEL 
() ACGIH 

TLV 
C-Calllng 

(ppm) 

10 
100 
(50) 
100 
-
(2) 

5 
(2) 

400 
25 

1000 
100 
200 

50 
400 
100 

5 
20 

50 
(10) 

5 
50 
(5) 
50 
-
(2) 

500 
(400) 

1 
500 

(100) 
50 

100 

100 
150 
100 
(50) 
25 
(5) 

250 

400 
(250) 
500 

(250) 
50 
25 
25 

200 
10 

1000 
100 
20 

(15) 

SAMPLING 
RATE 

Mlcr~ram (cc/mln.) 
ppm/hr. 

32.4 5.8 
: 34.5 7.45 

25.3 9.19 
28.3 12.81 

29.6 6.76 

34.5 7.45 
32.2 7.90 
51.2 5.78 
27.3 7.10 
36.4 9.74 

28.0 7.83 
36.8 6.68 
38.8 7.04 
33.9 6.66 
29.6 13.66 

33.2 8.07 

34.3 8.08 
32.6 6.98 

37.1 8.74 
30.2 14.83 

28.9 7.08 

26.7 15.53 
32.0 6.74 

28.1 9.93 
27.2 8.68 

32.3 6.98 
31.0 8.82 
35.9 5.81 

21.7 7.34 

31.7 7.93 

39.4 5.17 

31.2 7.81 

29.1 8.28 
31.2 7.49 
26.3 7.73 

37.9 6.72 
35.8 7.56 
37.9 7.07 
27.9 7.81 
46.5 10.84 

I 
I 
I 
I 
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I 
I 

I 
I 
I 
I 

I 
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COMPOUND 

Methyl Butyl Ketone• (2·Hexanone) 
Methyl Isobutyl Ketone• (Hexanone) 
Methyl Cellosolve • (2·Methoxyethanol) 
Methyl Cellosolve Acetate • 

(Ethylene Glycol Methyl Ether Acetate) 
Methyl Chloroform• 

Methyl Cyclohexane• 
Methyl Cyclohexanol 

Methyl Ethyl Ketone• (2-Butanone) 
Methyl Formate 
5-Methyi..J.heptanone 

(Ethyl Amyl Ketone) 

Methyl Iodide 
Myethyl Isobutyl Carbinol 

(Methyl Amyl Alcohol) 
Methyl Isoamyl Ketone 
Methyl Methacrylate 
Alpha Methyl Styrene• 

Methylene Chloride* (Dichloromethane) 

Naphtha (VM&P)" 
Naphthalene 
Nonane• 

Octane• 

Pentane• 

2-Pentanone• (Methyl Propyl Ketone) 
Pe~hloroethylene (Tetrachloroethylene) 
Phenyl Ether 
Phenyl Glycldyl Ether 

n-Propyl Acetate • 
n·Propyl Alcohol* 
Propylene Dichloride* 

(1,2·Dichloropropane) 
Propylene Glycol Monomethyl Ether 

n-Propyl Nitrate 

Stoddard Solvent 

Styrene• 
1,1 ,2,2· Tetrachloroethane 
1,1,1,2-Tetrachloro-2,2-<llfluoroethane 
1,1,2,2· Tetrachloro-1,2-<llfluoroethane 

Tetrahydrofuran 
Toluene• 
1,1 ,2· Trichloroethane • 
Trichloroethylene • 

1, 1,2·Tr1chloro-1,2,2·tr1fluoroethane 

1,2,3-Trlchloropropane 
VInyl Acetate 

VInyl Bromide 
VInyl Chloride" 

Vlnylidene Chloride 

VInyl Toluene 
Xylene• 

Sampling Guide 

RECOMMENDED 
SAMPLING PERIOD 

(Hra.) 

RH<70% 

.1·.5 .5-3 
PEL PEL 

8 8 
8 8 
8 8 
8 8 

6 1 

8 2.5 
8 8 

8 3 
0.7 NR 
8 8 

6 1 
8 8 

8 8 
8 8 
8. 8 

1 0.2 

8 2 
8 8 
8 5 

8 3 

2.5 0.4 

8 5 
8 7 
8 8 
8 8 

8 4 
8 8 
8 8 

8 8 

8 8 

8 4 

8 8 
8 8 
5 0.75 
5 0.75 

8 2 
8 6 
8 8 
8 8 

0.5 NR 

8 8 
8 8 

2 2 
2 2 

2 2 

8 8 
8 8 

RH >70% 

.1·.5 .5·3 
PEL PEL 

8 4 
8 4 
8 6 
8 6 

4 1 

8 2 
8 4 

6 2 
0.7 NR 
8 6 

4 1 
8 6 

8 4 
8 4 
8 4 

1 0.2 

6 2 
8 6 
6 3 

6 2 

2.5 0.4 

6 3 
6 3 
8 6 
8 6 

8 3 
6 4 
6 4 

8 4 

8 4 

8 3 

8 4 
8 6 
4 0.75 
4 0.75 

4 2 
6 3 
6 & 
8 8 

0.5 NR 

8 6 
6 4 

2 2 
2 1.5 

2 2 

6 4 
6 4 

5 
tZ.Z.. 

SHORT TERM 
EXPOSURE 

LIMIT 
(15 min.) 

STEL OVM 
(ppm) Usage 

50 Yes 
125 Yes 
35 Yes 
35 Yes 

450 Yes 

500 Yes 
75 Yes 

300 Yes 
150 Yea 
-
10 Yes 
40 Yes 

150 Yes 
125 Yes 
-
250 Yes 

400 Yea 
15 Yes 

250 Yes 

375 Yea 

750 Yea 

250 Yes 
150 Yes 

2 No 
15 Yes 

250 Yes 
250 Yes 
110 Yea 

150 Yes 

40 Yes 

125 Yes 

125 Yes 
10 Yes 

625 Yes 
625 Yea 

250 Yea 
150 Yes 
20 Yes 

150 Yes 

1250 Yes 

75 Yes 
20 Yes 

-
-
20 Yes 

150 Yes 
150 Yea 

OSHA 
Standard SAMPLING 
TWA·PEL RATE 
( )ACGIH 

TLV 
C·Celllng 

(cclmln.) Mlc~ram (ppm) 
PP r. 

100 29.7 7.29 
100 30.0 7.35 
25 38.3 8.76 
25 29.0. 8.38 

350 30.9 10.09 

500 28.9 6.94 
100 28.8 8.06 
(50) 
200 38.3 6.41 
100 - 45.0 6.33 

25 26.4 7.39 

5 38.7 12.79 
25 29.2 6.51 

100 28.0 7.83 
100 31.8 7.80 
100 25.0 7.24 

500 37.9 7.91 
(200) 
300 33.2 8.16 

10 24.6 6.88 
- 24.6 7.71 

(200) 
500 26.8 7.43 

1000 35.3 5.58 
(600) 
200 33.0 8.95 
100 28.3 11.53 

1 24.1 10.05 
10 20.8 7.71 

200 30.1 7.53 
200 39.7 5.21 

75 30.8 8.49 

- 32.4 6.09 
(100) 

25 33.3 7.27 

500 24.3 8.59 
(100) 
100 26.8 6.83 

5 28.4 11.71 
500 29.7 14.87 
500 28.2 14.12 

200 37.2 8.57 
200 31.4 7.08 

10 29.7 9.69 
100 31.1 10.00 
(50) 

1000 31.4 14.41 

50 27.4 9.88 
- 35.8 7.56 
(10) 

(5) 41.0 10.77 
1 40.9 8.22 

(5) 
(10) 38.6 9.19 

100 26.8 7.75 
100 27.3 7.09 



ORGANIC VAPOR MONITOR #3520 

WITH BACKUP SECTION 

FACT SHEET 
How do I know when to use the 3520 instead of the 3500? 

The 3520 ~hould be used-when any of the following is expected: 

a) ·compounds to be monitored have boiling points of 
60°C or less and/or high TLV's, (for example, methylene 
chloride, vinyl chloride, pentane). 

b) Mixtures of compounds, some of which have boiling 
points of 60° or less, in high concentrations, (for 
example, acetone). 

c) High concentrations of complex mixtures. 

Please refer to the 3520 Sampling Guide for details. 

Why are there additional parts for the 3520? 

The 3520 is actually made up of two 3500's, one stacked atop 
the other. The additional parts are needed to seal both sections 
when sampling is finished. For the Top Section there is a 
closure cap exactly like the closure cap of the back-up section. 
In addition, there is a closure cap (the brown cap) for the bottom 
of the front section. 

Can the 3520 be used for all the same applications as the 3500? 

Yes, and more (see 3520 Sampling Guide). 

_Is the analysi~ any different with the 3520? 

No, except that both the front and back sections are analyzed 
and their weights combined to determine the total exposure. 

How do I know if the 3520 has been overexposed? 

II 
li 

II 
II 
I: 
I! 
I! 
II 

I 
I 
I 

If the ratio of the weight of sample collected on the secondary I 
adsorbent (W ), to the weight collected on the primary adsorbent (W ) 
is less thatsor equal to .5 then the sample is valid. Conversely, P 
if the ratio exceeds .5 the 3520 has been overexposed. 

To be valid w s 
w;-

1... .50 

Are the sampling rates any different for the 3520? 

No, the sampling rate for the 3520 front section is the same as 
the sampling rate of the 3500. The backup section merely receives 
the overload. 

( 2.? 
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How accurate is the 3520? 

As accurate as the 3500. The sampling rates are verified to 
within + 5% and all other parameters are the same for both. 

What are the applications where 3520 should be used? 

The 3520 should be used in any situation in which the concentrations 
of contaminants are unknown and expected to be high. In addition, 
when high concentrations of rather volatile compounds (vinyl chloride 
acrylonitrile, methylene chloride, etc.) are expected, when illixtures 
are sampled in which displacement from the sorbent in anticipated, 
or when mixtures are sampled in which one or more components are expected 
in high concentrations. 

Can the 3520 be used as an area sampler? 

Yes, just as the 3500 can be used. 

How sensitive is the 3520? 

As sensitive as the 3500. 3M recommends that at least 10 micrograms 
be collected in order to insure reliable results. 

Is the 3520 affected by temperature or pressure changes any 
differently than the 3500? 

No, it is not. There are no significant effects of atmospheric pressure 
changes on the performance of the 3500 or 3520. Effects of temperature 
changes can be calculated according to the procedure outlined in the 
3M 3500 Analysis Guide which applies to the 3520 also. 

R-OVFS 



3M #3520 
ORGANIC VAPOR MONITOR WITH BACKUP SECTION 
PRODUCT INFORMATION & 
USAGE GUIDE 

I. GENERAL DESCRIPTION 

The 3M #3520 Organic Vapor Monitor with backup section is a badge to be 
worn ne_.;tr the breathing zone of personnel.exposed to potential hazardous 
organ-ic vapor environments. It is designed to measure time-weighted
ave~age -concentrations (which can.-be compared to·· the permissible exposure 
levels) over a measure time i~tervaL -The monitor is equipped with a 
backup section which collects contaminant when the capacity of the primary 
adsorbent has been exceeded. The monitor requires no sampling pump. It 
is analyzed using techniques similar to those outlined in NIOSH Method 
Physical and Chemical Analytical Method 127 for charcoal tubes. Analytical 
assay is correlated to environmental contaminant concentrations using data 
supplied by 3M Company. 

II. PRINCIPLE OF THE METHOD 

A. The contaminant enters the monitor by diffusion. The monitor consists 
of two layers of adsorbent medium separated by a small space within 
the monitor. The contaminant first diffuses to the primary adsorbent 
medium. The amount of contaminant adsorbed by the primary layer is 
determined by exposure time and contaminant concentration in the 
sampled environment. For a specific contaminant, the secondary adsorb
ent begins to collect contaminant by diffusion when the capacity of the 
primary adsorbent is exceeded. 
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B. ··At the end of the sampling period, the primary and secondary adsorbent 
sections of the monitor are separated and sealed with closure caps. 
For analysis, a measured volume of"eluent is added to each section of I 
the monitor to desorb the contaminants from the adsorbents. 

c. For each section, an 
gas chromatography. 
medium is quantified 

aliquot of the eluent solution is analyzed via 
The weight of contaminant on each adsorptive 
by peak area comparison to known standards. 

I 
D. By comparing the weight collected on each of the adsorbents (secondary II 

and primary), the validity of the sample collected by the monitor can 
be d~;;termined. The sample is valid if no contaminant is found on the 
secondary adsorbent or if the ratio of the weight collected on the I 
secondary to the weight collected on the primary is less than or equal 
to .50. (See Section III. B.6 for details.) 

E. If the sample is determined to be valid, then the weight of contaminant II 
on the primary and secondary adsorbent is used to calculate the time
weighted-average concentration of the contaminant in the environment 
during the sampling period. II 

I 
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III. USE INSTRUCTIONS 

A. Hygienist 

l. The monitor is packaged to prevent contamination during shipment 
and handling. The monitor which is sealed in the clear inner 
bag must be removed from the zip lock package. The closure caps 
should remain in the zip lock package. The monitor should not be 
removed from the clear inner bag until just prior to use. 

2. The monitor is removed from the clear inner package and the samp
ling start time is recorded on the back of the monitor. The 
monitor is attached near the breathing zone of the worker. The 
white side of the monitor must face outward. The white film and 
ring must not be removed until the sampling period is terminated. 

3. The 3520 Organic Vapor Monitor with the backup section increases 
the effective sampling capacity by a factor of fourover the 3500 
Organic Vapor Monitor. Therefore, the recommended sampling periods 
tabulated in the Sampling Guide for the 3500 Organic Vapor Monitor 
can be increased four times when sampling with the 3520 Organic 
Vapor Monitor. 

4. At the conclusion of the sampling period, the monitor is removed 
from the worker. The time at the end of the sampling period is 
recorded on the back of the monitor. 

5. The white face and its retaining ring should immediately be removed 
with a coin or other suitable device. The closure cap is then 
immediately snapped on which terminates the sampling. The two 
ports in the cap are firmly closed with the attac~ed plugs. 

6. To insure proper operation of the secondary section, immediately 
separate the primary and secondary sections. The brown cup is 
snapped into place on the bottom of the primary section. The other 
closure 'cap is snapped on the secondary section. The two ports in 
the cap are firmly closed with the attached plugs. The importance 
of these steps should be emphasized, since environmental sampling 
continues 'until the bottom brown cup and closure caps are on with 
their ports closed. 

7. The following information must be recorded on the package: 

a. Monitor number 
b. Date of exposure 
c. Employee I.D. 
d. Contaminant vapor(s) in the environment 
e. Temperature and relative humidity of the 

monitored environment if considered extreme 
f. Any comments or unusual circumstances 

I~ 



8. The capped monitor sections are snapped together back-to-hack and 
placed into the appropriate original bag. The zip lock bag is 
then sealed. 

9. A control or blank sample should be provided for the analyst. This 
is necessary for accuracy of results. The blank sample is prepared 
at the monitoring site using the following procedure: 

a. The monitor and closure caps are removed from the 
package. 

b. The white face and retaining ring are removed. 
c. The closure cap is snapped on and the ports closed. 
d. The primary and secondary sections are separated. 
e. The brown cup is installed on the bottom of the 

primary section. The second closure cap is snapped 
on the secondary sections and the ports closed. 

f. The package is labeled "blank" and the badge number 
for which it serves as a blank is recorded. 

g. The blank sample is ·packaged and submitted for 
analysis along with the exposed monitors. 

10. The monitor should be analyzed as soon after use as possible using 
analytical techniques described in the "3M Brand Organic Vapor 
Monitor Compound Guide." 

B. Analyst 

1. Upon receipt of the exposed monitors, the analytical chemist should 
verify that: 

a. The closure caps are in place 
b. The ports of the closure caps are plugged 
c. The required information is recorded on the package 

Any deviations must be noted en the analytical report. 

* 2. The center port is opened and 1.5 ml of carbon disulfide is 
injected. 

3. The elution step requires approximately one-half hour, with 
occasional gentle agitation. 

4. Doth closure cap ports are opened. The eluent solution is carefully 
decanted through the rim port into the automatic sampler vials for 

** the gas chromatograph . The vials are immediately sealed. If an 
automatic sampler is not being used, the aliquot for injection can 
be removed directly from the monitor through the center port on 
the cap. 

5. Gas chromatographic analysis is conducted as outlined in NIOSH 
P&CAM 127. The corrected weight of each contaminant on the adsorp
tive element is obtained by subtracting out the contribution of the 
blank sample and dividing by the desorption efficiency determined 
for the contaminant. 
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7. 

The validity of the samples collected can be determined by com
paring the weight (Ws) collected on the secondary adsorbent with 
the weight (Wp) collected on the primary adsorbent. Because the 
mass of activated carbon in the primary adsorbent is equivalent 
to the mass in the secondary adsorbent, the capacity of a contam
inant on each should be equivalent. But, in order to assure a 
valid sample under all sampling conditions, the ratio of the 
contaminant weight (Ws) on the secondary adsorbent to the contam
in~mt weight (Wp) on the primary adsorbent must meet the following 
criteria: 

When sampling the environment with multiple contaminants with the 
3520 Organic Vapor Monitor, the above criteria can be used to 
determine the sample validity of each contaminant. Therefore, 
for those contaminants which fulfill the above criteria, the weight 
(Wp) on the primary adsorbent and the weight (Ws) on the secondary 
adsorbent can be used to accurately determine the time-weighted
average concentration. 

The corrected weight of each contaminant on the primary and secondary 
adsorbent can be used to calculate the time-weighted-average concen
tration according to the following equation: 

where, 

Wp = corrected weight collected by the primary 
adsorbent 

Ws corrected weight collected by the secondary 
adsorbent 

~ sampling rate of the contaminant onto the 
primary adsorbent 

Ks sampling rate of the contaminant onto the 
secondary adsorbent 

t length of sampling period 

The above equation can be simplified to the following: 

where, 

3 
C(mg/m ) 

k = 2.2 - a constant determined by the ratio of ~/Ks. 
For all contaminants, this ratio has been 
determined to be a constant of 2.2. 

t23 



8. 

With this simplication, the time-weighted-average concentration 
of the contaminant in the environment can be calculated from 
the corrected weight collected by the primary and secondary 
adsorbent, the length of the sampling period and the sampling 
rate. The geometric dimensions (area and length) of the primary 
diffusional chamber for the 3520 Organic Vapor Monitor with the 
backup section are the same as the dimensions of the diffusional 
chamber for the 3500 Organic Vapor Monitor. Therefore, the 
sampling rates (~) of the contaminants onto the primary adsorb
ent of the 3520 Organic Vapor Monitor are the same as those 
tabulated in the Sampling and Analysis Guide for the 3500 Organic 
Vapor Monitor in the 3M Brand Organic Vapor Monitor Compound 
Guide. 

From the Analysis Guide, the Calculation Constants A and B can 
be used to further simplify the calculation of the time-weighted
average concentration. The concentration in milligrams per cubic 
meter of the contaminant in the environment sampled can be cal-

l d f h 11 . . *** cu ate rom t e fo ow~ng express~on: 

C(mg;m3) = wp + 2.2 ws 

r x t 
X A 

The time-weighted-average concentration in parts per million (ppm) 
of the contaminant can be calculated from the following expression: 

C(ppm) = W + 2.2 Ws p 
r x t 

X B 

I 
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9. The sampling rate (K ) and the calculation constants A & B for 
each organic compoun§ are obtained from 3M Brand Organic Vapor 
Monitor Compound Guide. II 

* 

** 

*** 

The 1.5 ml eluent volume is appropriate for 2.0 ml automatic sampler vials. 
Different eluent volume may be used if desired, but corresponding desorption 
efficiency values must be verified. 

Decantation of the eluent solution into vials requires some technique to 
avoid spillage. It is recommended that this step be practiced a few times 
before valuable samples are attempted. A decanting spout extension is pro
vided to facilitate transfer. 

The contaminant weights (Wp and Wsl in the following expressions are uncor
rected for desorption efficiencies. The correction is made in the expressions 
by dividing by the desorption efficiency (r). 

R-3520UG 
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SCOPE 

3M COMPANY 

OCCUPATIONAL HEALTH & SAFETY PRODUCTS LABORATORY 

Organic Vapor Analytical Method No. 2. Revision B 
January. 1986 

DETERMINATION OF SELECTED ORGANIC VAPORS IN AlR 

This is a procedure which covers the method of analyzing 
samples to determine the amount of a particular organic 
vapor(s) present in the air. This procedure is to be used 
for those organic vapors which can be collected by 3M 
Organic Vapor Monitors and desorbed with carbon disulfide 
or other suitable solvents. A provisional list of organic 
vapors that can be determined is given in supplementary · 
publications titled "3M Organic Vapor Monitor #3500 
Analysis Guide" and "3M Organic Vapor Monitor Sampling 
Guide". 

Calibration curves are generated for each contaminant of 
interest by injecting known amounts of the compound into a 
gas chromatograph and recording the response. 
Interferences will be treated in the Discussion Section. 
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Occupational Health & 
Safety Products Laboratory 

I. SUMMARY OF METHOD 

Page 2 

The organic vapors are adsorbed on high activity charcoal, desorbed with 
carbon disulfide or other suitable solvent and quantitated using a gas 
chromatograph equipped with a flame ionization detector. 

II. APPARATUS 

Organic Vapor Monitors - 3M Brand No. 3500 and 3520. 

Features: Sampling rate controlled by molecular diffusion. 
Each collecting layer has 160 milligrams of charcoal. 

Gas Chromatograph - Hewlett Packard, Model 5840A, or equivalent, equipped 
with a flame ionization detector - available from Hewlett Packard, 2025 West 
Larpenteur Ave., St. Paul, MN 55113 

Analytical Columns and Parameters - A list of suggested columns is given in 
Table 1*. Column parameters should always be adjusted to produce sharp 
symmetrical peaks with as much resolution as possible from in3erfering 
components. Carrier gas flow rates are nominaly set at 25 em /min. for 
packed columns 1/8 inch in diameter. 

Vials: Size- 3.2 mm x 1.1 mm, Volume- 1 ml. 
Part No. 3-3123 

Caps: Equipped with Teflon liners. 

Cap Crimper: Part No. 3-3195 available from Supelco. 

REAGENTS 

Carbon Disulfide - Highest purity available 

Solvents - To pre~are standards the ideal standard material is a sample of 
the compound to be measured. Otherwise use AR grade or better solvents. 

* Capillary columns exhibits much better resolution than packed columns, 
but because of variance in manufacturing and performance, no capillary 
columns are listed. 

/3! 
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3M Company 
Occupational Health & 
Safety Products Lahoratory 

Gas Chromatograph Supplies - Pressurized bottles of: 

Page 3 

1. Helium for carrier gas use must meet or exceed laboratory Grade D 
99.995% pure. 

2. Nitrogen· for carrier gas use must meet ·or exceed 1 a bora tory Grade E 
99.98% pure. · 

3. Hydrogen for flame detector must meet or exceed Grade A 99.8% pure. 
4. Air for flame detector must meet or exceed industrial Grade Type 1. 

Caution: High pressure containers are hazardous and should be handled 
with care. Do not store in extreme heat.· 

Calibration Standards - A series of standard solutions are prepared for each 
solvent to be determined. A microliter syringe is used to inject an 
appropriate amount of a particular compound into a known volume of carbon 
disulfide or other suitable solvent. Nominally 10, 25, and 50 ml glass -
stoppered volumetric flasks are used. For the more volatile compounds, 
known amounts are added to measured quantities of solvent contained in vials 
equipped with Teflon - lined caps. The vials are immediately inverted and 
left in that position until used. These solutions are used to prepare a 
reference calibration curve for the particular organic vapor of interest. 
Normally, 2 ul of each of the standard solutions are injected into a gas 
chromatograph and the peak area for each concentration is recorded. A best 
fit line is calculated by the regression technique to correlate peak area 
with the weight of component(s) present. It is recommended that the 
calibration and monitor samples be the same size. 

An alternate method to the regression line is to average the resultant 
sensitivity factors of three individually prepared standards. Sensitivity 
factors are determined by the ratio of weight to area units. 

Caution: Carbon disulfide is toxic and should be handled in a hood. 
Standard solutions should be used as soon as possible. They may be stored 
in the laboratory refrigerator for no more than five days. 



3M Company 
Occupational Health & 
Safety Products Lahoratory 

II I • SAMPLING 

Page 4 

Check the "USE BEFORE" date stamped on the monitor carton to insure that the 
monitors are still within their usable life. The monitor is removed from 
the package and the exposure start time is recorded on the back of the 
badge. -when personal sampling is being performed, the monitor should be 
attached near the breathing zone. For area sampling. the monitor should. NOT 
be placed in a corner or along a wall where stagnant air may exist. At the 
conclusion of the sampling period, the badge is removed and the retaining 
ring along with the membran~ are discarded. The elutriation cap-is then 
immediately snapped on terminating, monitor exposure. and the end time is 
recorded on the back of the badge. The following information should be 
recorded for each sample: 

1. Monitor number. 
2. Date exposed. 
3. Employee or Area I.D. 
4. Organic vapor of interest along with suspected contaminants 

which could cause interference. 
5. Temperature and relative humdity of the monitored environment 

if considered extreme. 
6. Any comments or unusual circumstances. 

IV. SAMPLE ANALYSIS 

Using a repipet or a syringe, add 1.5 mL of the desorption reagent to each 
monitor through the center port (the port is immediately resealed). After 
30 minutes, with occasional gentle agitation, the eluent is decanted into a 
marked auto-sampler vial where a 2 uL sized sample is automatically 
introduced into the gas chromatograph. Alternatively, a 2 uL aliquot is 
removed from the center port for manual injection. The resultant analysis 
is recorded on a chromatogram where area units of the desired component{s) 
are correlated with the amount (weight) present du3ing the sampling period. 
The weight found is recorded and converted to mg/m · and/or ppm. If the 
weight collected, for a single contaminant, is greater than the defined 
capacity (listed in "3M Organic Vapor Monitor 13500 Analysis Guide") then 
the validity of the sample should be questioned. When sampling multiple 
contaminants, the combined weights of the contaminants collected should not 
exceed the defined value for the single contaminant with the lowest 
capacity. · 
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3M Company 
·occupational Health & 
Safety Products Laboratory 

Calculation of Contaminant Concentrations 

Page 5 

Determine the weight of contaminant(s) present in each sample by use of the 
calibration data (regression equation·or sensitivity factor) generated from 
the prep~red standards. The sample weight should always be corrected by 
subtracting any interferring contributions made from a control blank. 

The time-weighted-average concentration of the environment sampled can be 
calculated by knowing the length of the sampling period. the contaminant 
weight determined by gas chromatography. the recovery coefficient and the 
calculation constant either A or B. The calculation constant A is used to 
calculate t~e concentration when expressed in units of milligrams per cubic 
meter (mg/m ) and constant B when expressed in units of parts per million 
{ppm). The calculation constant A and B have been determined for all the 
compounds listed in "3M Organic Vapor Monitor #3500 Analysis Guide••. 

The time-weighted-average concentration in milligrams per cubic meter of any 
(listed) contaminant present in the environment sampled can be calculated 
from the following expression: 

= W (micrograms) 
rxt (minutes} 

17~ 

X A 



3M Company 
Occupational Health & 
Safety Products Laboratory Page 6 

The time-weighted-average concentration in parts per million (ppm) of the 
contaminant can be calculated from the following expression: 

C(ppm) = W (micrograms) 
rxt (minutes) 

X 

Where W = corrected contaminants weight recovered. 

r = recovery coefficient 

t = length of sampling period 

A = 1000 
Sampling Rate 

B = (1000) x (24.45) 
Sampling Rate x Molecular Weight 

B 

1: 
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The above expressions calculgte the time-weighted-average concentrations at 
a sampling temperature of 25 C (298°K) and pressure of 760 mm. When I 
sampling at other environmental conditions, the a~ove expressions need to be 
corrected only for variations in temperature. The above expessions can be 
multipled by the following temperature 8orrec0ion factors (CFT) for samples 

1 collected at temperatures other than 25 C (77 F). 

Sap;tpling 
c 

44 
37 
31 
25 
19 
13 

7 
2 

~3 

-8 

Temp0rature 
. F 

111 
99 
88 
77 
66 
55 
45 
36 
27 
18 

Temperature 
Correction Factor 

CF 

.97 

.98 

.99 
1.00 
1.01 
1.02 
1.03 
1.04 
1.05 
1.06 
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3M Company 
·occupational Health & 

Safety Products Laboratory Page 7 

From the previous table, every 10-11° above or below 77°F requires a one 
percent correction to the calculated time-weighted-average concentration. 

If the temperature correction is desired, the time-weighted-average 
concentration can be calculated by the following expression: 

C(mg/m3 ) = W (micrograms) X A X CFT 
rxt (minutes) 

C(ppm) = W (micrograms) X B X CFT 
rxt (minutes) 

Example Calculation (Trichloroethylene) 

Length of sampling period (t) 465 minutes 

Temperature {T) 19°C 

Calculation constant (A) 32.2 

or constant (B) 6.0 

Corrected Toluene Weight (W) 768 micrograms 

Recovery coefficient (r) 1.00 

Using calculation constant (A): 

C(mg/m3) = 768 X 32.2 X 1.01 
(1.00)(465) 

C = 53.7 mg/m3 

Using calculation constant (B): 

C{ppm} = 768 X 6 •• 00 X 1.01 
( 1.00 )( 465) 

C = 10.0 ppm 

!3~ 
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DISCUSSION 

Page 8 

Experience teaches that a single contaminant is rarely found by itself in a 
given industrial atmosphere. Depending on the number-~nd nature of the 
contaminati~g organic vapors, it is possible that interferences may occur. 
To help i~sure the accuracy of an analytical result, a sample may be 
analyzed on two chemically different natured columns (Carbowax vs. SE-30). 
If the results are essentially the same for both columns, there is a good 
chance no interferences are present. However, no absolute identification 
can be made for any contaminant(s) by retention time only, regardless of the 
number of analytical columns used. 
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TABLE 1 

Analytical Columns 

10~ FFAP, Chromosorb W AW, 10 ft. x 1/8 in. SS 

*15% carbowax 20m, Chromosorb W, 7.5 ft. x 1/8 inc. SS 

Porapak Q, 6 ft. x 1/8 inc. SS 

101 FFAP, Chromosorb W AW, 20 ft. x 1/8 inc. SS 

25% CEF, Chromosorb PAW, 10ft. x 1/8 inc. SS 

5% OV-17, Supelcoport, 6ft. x 4 mm glass 

10~ OV-101, Supelcoport, 10ft. x 1/8 inc. SS 

10~ SP-2100, Supelcoport, 10 ft. x 1/8 inc. SS 

1.75~ Bentone 34/5% SP1200, 10ft. x 1/8 inc. SS 

*201 SP2100 0.1% carbowax 1500 on 100/120 mesh Supelcoport 
10 ft. x 1/8 in. SS 

* Primary columns packed. 

- - ,._ - -~- .~. ,....._.., --·--- - ~ ~ -·-

Use 

General, Free Fatty Acid 

General, Chlorinated 

Low MW Halogens 

General, Solvent 

Benzene, Aromatics 

General, Drugs, Pesticides 

General 

General, Hydrocarbons 

Xylene, Aromatics 

---- ~ - - ---·-
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I: 
Recommended Procedure I. 

For Determination of 
·Recovery Coefficients I. 

For 3M Organic Vapor Monitor #3500 I 

3M publishes the Recovery Coeff•cient for many of the organic vapors in the 3500 Compound 
Guide. This number represents the mean value :: 2 standard deviations from the tests con- I 
ducted at 3M. A minimum of 5-fold replication (both monitors and standards) of the recovery tes' 
is performed at 3M. However, we encourage the user to verify the recovery coefficients. since 
techniques and presence of multiple contaminants can affect ~covery coefficients. I 
The recovery coefficient is determined by vapor-state spi.,.ing of monitors. This is accompanied . 
by the foliO\\ ~ng steps: 

1) Remove plastic ring and white film from a monitor. I 2) Place a 2.5 m. diameter Whatman #t5 filter paper on spacer plate. 

3) The closure cap is snapped on the monitor. 

~) Calculate the amount of material to be injected. The following formula will calculate the in· I 
jection amount. in milligrams, that corresponds to the amount that would be collected by a 
monitor at sampl.ng conditions chosen. By varying the chosen concentration levels and ex-~ ! 

posure times. a Recovery Coefficient curve can be generated. 

W = ( K 0 ) X (C) X (t) X (10"* m,/cm3) 

Where: 

I 
I 

w 
Ko 
c 
t 

= Amount of liquid injection in milligrams 
= Sampling rate of monitor cm 3/min. 
= Average concentrat•on in mg/m 3 

= Sampling time in minutes 

For compounds that are solid at room temperature, prepare a solution in Carbon Disulfide 
such that no more than a 5 microliter injection is needed to spike the required number of 

1 milligrams of the compound. 
' , 

A suggested starting point would be assuming an average concentration of one P.E.L. 
(Permissible Exposure Limit) and an 8 hour exposure period. as long as the amount In 
milligrams does not exceed the recommended exposure limit of monitor. I 

5) Inject the known quantity of the organic material onto the filter paper through the center 
port. · 

6) The monitor is allowed to sit 16·24 hours to allow total transfer of the organic material frorrJ 
the filter paper to the sorbent before elution. 

7) 

8) 

Remove filter paper from monitor. 

Proceed with elution and determination of amount recovered by G.C. analysis. See Sec VII 'I 
Steps 2·5 of #t3500 Organic Vapor Monitor Instructions for Use. 

For further assistance.·call 3M Occupational Health and Safety Products Technical Service tolll 
free on 1·800·328-1300. or write 3M. 3M Center, Occupational Health and Safety Products Olvi· 
sion, P.O. Box 33155, St. Paul. MN 55144. · 
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3M 
Organic Vapor Monitor 

Sampling Rate 

Validation Protocol 

Another Step Towards Better Occupational Health and Safety 

Occupational Health and Safety Products Division/3M 
220-?W 3M Center 

i St. Paul, MN 55144 
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Sampling Rate Validation 

The sampling rates for the(") contaminants were determined by sampling a known air concen
tration in a laboratory generator-dilution system. This system consisted of a calibrated dry air 
gas meter, a syringe drive mechanism to deliver the liquid contaminant to a heat manifold, and 
an exposure device to hold six (6) monitors. The air concentrations of the contaminant were 
generated by delivering the contaminant at a known rate to an air flow through the heated 
manifold. 

For the exposure period, the air concentration can be determined by measuring the total air 
volume and the initial and final weight of the syringe containing the contaminant. Five concen
trations at one-tenth, one-half, one, two and four times the permissible exposure limit (PEL) 
were generated to measure the sampling rates. For the sampling rate validations, six 
samples at each of the five concentrations were collected. The recovery coefficients were 
determined by spiking the monitors with known amounts of the contaminant at the level cor·· 
responding to amounts collected when sampling air concentrations ranging from one-tenth to 
four times th.e permissible exposure level (PEL). Results from the 18 spiked samples (3 sets of 
6 samples) and the 30 exposure samples results were used to form the basic statistical set of 
data. 

In the sampling rate validation exposure, the monitors sampled known air concentration con· 
taining three to five contaminants. The length of the exposures were: 

2 Hrs.- .1 PEL 
2 Hrs. - .5 PEL 
2 Hrs.- 1 PEL 
1 Hr. - 2 PEL 

.5 Hr. - 4 PEL 

The validation results were treated according to the statistical protocol outline in the 
Documentation of the NIOSH Validation Tests DHEW No. 77·185. The validated sampling rates 
are tabulated for each contaminant as the mean of 30 samples with the variation reported as 
the precision of the sampling rate. These results along with the diffusion coefficients as 
calculated by the Hirschfelder equation are tabulated in Tables I, II and Ill. The technique for 
calculating the diffusion coefficient according to the Hirschfelder equation Is outlined In Ap· 
pendix A. -

In Figure 1, the validated sampling rates are plotted as a function of the calculated diffusion 
coefficients for alcohols, aliphatics, cellosolves, esters and ketones. From a least squares fit 
of the data, the variation of sampling rate is ± 5%. In Figure 2, the validated sampling rates 
are plotted as a function of the calculated diffusion coefficient for aromatics and other cyclic 
compounds. In Figure 3, the validated sampling rates are plotted fiS a function of the 
calculated diffusion coefficient for the halogenated compounds. 

For the compounds in the Sampling Guide and Analysis Guide other than those tabulated in 
Tables I, II and Ill, the sampling rates were determined from the diffusion coefficients 
calculated according to the Hirschfelder equation as outlined in Appendix A and the empirical 
relationships defined in Figures 1, 2 and 3. By this technique, it Is possible to determine the 
sampling rates with an accuracy of at least ± 5%. 
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Table I 
I 
I 

Hirschfelder Measured 
Diffusion Sampling 

I Coefficient Rate 

Compound (cm2/sec) (cc/mln ::t s.d.) 

,. 

Ketones I 
Acetone .1096 40.1 ::t .9 
Diisobutyl Ketone .0606 24.6 :t .8 
Methyl Butyl Ketone .0756 29.7 :t .7 I Methyl Isobutyl Ketone .0761 30.0 :t .4 
Methyl Ethyl Ketone .0943 36.3 ::t .9 
Methyl Propyl Ketone .0838 33.0 :t .5 

I~ 
Alcohols 

n-Amyl Alcohol .0187 31.2 :t .4 

I i-Amyl Alcohol .0790 32.3 :t .4 
Butyl Alcohol .0879 34.3±.7 
Diacetone Alcohol .0707 28.2±.4 
i-butyl Alcohol .0908 35.9± .7 I Pfopyl Alcohol .1004 39.7±.7 

Allphatlcs 

Heptane .0721 28.9± .7 I 
Hexane .0796 32.0±.7 
Nonane .0617 24.6±.6 
Octane .0664 26.6±.6 I Pentane .0864 34.5±.8 

Cellosolve 

I Butyl Cellosolve .0681 28.2 :t .6 
Cellosolve .0820 32.4 :t .9 
Cellosolve Acetate .0682 26.6±.4 I Methyl Cellosolve .0911 36.3 :t .4 
Methyl Cellosolve Acetate .0740 29.0± .5 

Esters I 
n-Amyl Acetate .0668 26.0± .5 
s-autyl Acetate .0728 28.6±.4 
Ethyl Acetate .0883 34.5±.6 I i-Butyl Acetate .0793 31.0±.3 
Methyl Acetate .1009 37.0±.6 
Propyl Acetate .0793 30.1±.5-

I 
I 
I 

3 I 
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li Table II 
i 

II Hirschfedler Measured 
Diffusion Sampling 

Coefficient Rate 

II 
(cm2/sec) (cc/min ::t s.d.) 

Aromatics ~ Other 

IJ 
Cyclic Compounds 

Benzene .0947 35.5::!:: .6 
p.tert-Butyl Toluene .0599 20.7::!:: .4 

I, Cumene .0690 24.5::!:: .9 
Mesitylene .0660 26.3::!:: .7 

\ Alpha Methyl Styrene .0700 25.0::!:: .5 
Styrene .0764 26.8::!:: .8 

I, Toluene .0827 31.4::!:: .6 
Xylene .0748 27.3::!:: .5 

.l Cyclohexanone .0802 28.9::!:: .3 

ll 
lsophorone .0635 21.7::!:: .7 

Cyclohexane .0851 32.4::!:: .7 

ll 
Cyclohexene .0876 32.3::!:: .4 
Methyl Cyclohexane .0769 28.9::!:: .4 

Cyclohexanol .0760 29.5::!:: .3 

II 
Table Ill 

I J Hirschfelder Measured 

II 
Diffusion Sampling 

Coefficient Rate 
Compound (cm2/sec) (cc/mln ::t s.d.) ... 

II 
Halogenated 

Carbon Tetrachlordie .0857 30.2± .4 

I 
Chlorobenzene .0812 29.3± .6 
Chlorobromomethane .1005 34.4 ± .9 

I o-Oichlorobenzene .0732 27.8± .6 
,:} 1,2 Oichloroethylene .0992 35.2 ± .5 

II 
Ethyl Bromide .1013 36.4 ± .3 
Ethylene Dibromide .0824 29.6 ± .4 
Ethylene Dichloride .0973 33.2±.7 
Methylene Chloroform .0855 30.9::!::.3 

I, Methylene Chloride .1102 37.9 ± .3 
Perchloroethylene .0786 28.3± .5 

1 Propylene Dichloride .0833 30.6 ± .4 
'f 

1,1 ,2 Trichloroethane .0836 29.7::!:: .6 
Trichloroethylene .0874 31.1::!:: .2 I~ \ 

\ 
~ 

I~ 
-' 
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Appendix A 

Calculation of Diffusion Coefficient 

Because diffusion coefficients are not available for all contaminants from the same experimen· 
tal determination, it is therefore desirable to use accurate estimations as determined from the 
Wilks and Lee modification (Ind. Eng. Chern. 47,1253 [1955] of the equation by Hirschfelder, Bird 
and Spots (Trans. Am. Soc. Mech. Engrs., 71,921 [1949] as outlined in J. H. Perry, Ed. [Chern. 
Engrs. Handbook]). 

It has been shown that excellent empirical correlation can be achieved between measured 
sampling rates and the calculated diffusion coefficients. Therefore, the sampling rates which 
were not measured can be determined with an accuracy of ± 5% from the calculated diffusion 
coefficients using the emplirical relationship. The following outlines the Hirschfeider equation 
and defines the neccesary parameters needed for calculating the diffusion coefficient according 
to this technique. 

Hlrschfelder Equation 

Where 

Dg = gas diffusivity (cm2/sec) 

B = ~0.7. 2.46-v'1tM, + 1/M~ X 10. 

T = absolute temperature (°K) 

M,M2 = molecule weights of components 1 and 2 

P = absolute pressure (atm) 
0 

r12 = collision diameter A 

L?. 
k 

k 

c 12 

c 
k 

= (r, + rz)/2 

= collision integral for diffusion, 
function of kT/C,2 (see Table !-Appendix A) 

= Boltzmann constant 
= . 1.38 X 101 erg/°K 

= energy of molecular interaction {ergs) 

= 1.15 Tb 

= 1.92 Tm 

Tb = temperature of component boiling point (°K) 

= temperature of component melting point (°K) 

8 
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Combining and simplifying the above expressions: I 
= air value (97 °K) I. 

c•z 
. ~ . -.. :: y'(~7...°K) (1.15 Tb) 

:· ;,;, 7\/(97°K) (1:92 T m> I: 
298.15 

= ::-\.f-;.(::97=0 =K)=(1=.1::::::5=T=b) I 
= 28.2 
. """VTb I 

From this value, the collision integral, ld, can be found from the interpolated values tabulated in 

1 Table I of Appendix A. 

The radius (r) can be determined from the summation of the atomic volumes tabulated in Table II I 
of Appendix A. 

= 1.18 M 113 

v2 = "L:Vatomic (see Table II Appendix A) 

r, = 3.62 

r,zz = (13.62 + 1 .18 v z"l),~r 

By combining all of the above expressions and values, the first equation can be expressed as 
the following: 

Dg = ~2.03 - 5.07 "\).0345 + 1/M~ [ \).0345 + 1/M~ 

ld (3.62 + 1.18 V2 '
13)2 

I 
I 
I 
I 
I 
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Example Calculations: 

Methyl acetate CH 3-8-o-CH 3 

Molecular wei'ght · 74 

Boiling point (T b) - 331 °K (58 °C} 

= 

ld= 

Vz= 

= 

Dg= 

1.~5 

.5914 

3(14.8) + 6 (3.7) + 7.4 + 7.4 

81.4 

4.33 

(22.03. 5.o7 -v.o345 + 1174> rv.o345 + 1174) 

(.5914) [2.62 + 1.18 (4.33)] 
2 

.1016 cm2/sec 



I~ 

I 
Appendix A 

Table 1 I 
Interpolated Values of Collision Integral 

kT/£12 lo kT/£u lo 
I, 

1.00 0.7197 1.40 0.6166 ll .01 .7165 .41 .6148 
.02 .7132 .42 .6131 
.03 .7100 .43 .6114 
.04 .7067 .44 .6096 I .05 .7035 .45 .6078 
.06 .7003 .46 .6061 
.07 .6070 .47 .6044 

I .08 .6938 .48 .6026 
.09 .6905 .49 .6008 

1.10 0.6873 1.50 0.5991 
.1 1 .6846 .51 .5976 I .12 .6819 .52 .5960 
.13 .6791 .53 .5945 
.14 .6764 .54 .5929 

1: .15 .6737 .55 .5914 
.16 .6710 .56 .5899 
.17 .6683 .57 .5883 
.18 .6655 .58 .5868 I! .19 .6628 .59 .5852 

1.20 0.6601 1.60 0.5837 
.21 .6578 .61 .5823 I, .22 .6554 .62 .5810 
.23 .6531 .63 .5796 
.24 .6507 .64 .5783 
.25 .6484 .65 .5769 

I .2& .6461 .66 .5755 
.27 .6437 .67 .5742 
.28 .6414 .68 .5728 
.29 .6390 .69 .5715 I 1.30 0.6367 1.70 0.5701 
.31 .6347 .71 .5689 
.32 .6327 .72 .5677 

I .33 .6307 .73 .5665 
.34 .6287 .74 .5653 
.35 .6266 .75 .5640 
.36 .6246 .76 .5628 I .37 .6226 .77 .5616 
.38 .6206 .78 .5604 
.39 .6186 .79 .5592 

1.40 0.6166 1.80 0.5580 I 
I 
I 

11 I 
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Appendix A 

Table II 

LeBas Additivity Values & Rules· V2 = 2 Vatomic 

Element 

Carbon 

Chlorine 
Terminal as in R·CI 
Medial as in R-CHCI·R 

Fluorine 

Hydrogen 

Iodine 

Nitrogen 
In primary amines 
In secondary amines 

Oxygen 
0 

Doubly bound ·C· c;? ~ 
In aldehydes & ketones R·C·H,R-C-R 

In methyl esters CH 3·0·C'..O·R 
In methyl ethers CH3·0·R }? 
In higher ethers & esters R.O.C·R 

0 R·O·R 
In acids R·C:OH 
In union with S,P,N . 

Sulfur 

Special Rules: 

(1) Deduct 6 for three membered ring 

(2) Deduct 8.5 for four membered ring 

(3) Deduct 11.5 for five membered ring 

(4) Deduct 15.0 for six membered ring 

(5) Deduct 30.0 for naphthalene ring 

12 

152-

Atomic Volue 
M 

14.8 

21.6 
24.6 

8.7 

3.7 

37.0 

15.6 
10.5 
12.0 

12.8 

7.4 
7.4 
9.1 
9.9 

11.0 
12.0 
8.3 

25.6 



TECHNICAL DATA 
from 
National Draeger, Inc. 

Chief Engineer Kurt LEICHNITZ: 
Reorinted lrom DRAEGER REVIEW 42 

AIR ANALYSES AT WORK PLACES 

BY MEANS OF SHORT-TERM AND LONG-TERM DETECTOR TUBES 

General 

The occurrence of air pollution cannot always be completely avoided at work places, 
but there are sufficient possibilities to protect the workers from health hazards. This 
includes measurements of the toxic substances in the air and - a very important point 
-evaluation of the exposurel on the basis of the measurement results. 

J5G77 

Determination of the average concen
tration in the area of inhalation over 
a period of aeveral houra, uaing long
term detector tubea and Driger 
Polymeter pump. 

When the measurement programme is prepared, it can be 
assumed that the concentration of toxic substances in the 
work area of the employee differs almost always as a function 
of time and space. As regards air analysis, this results in the 
following tasks: 

a) Determination of the average concentration over a period 
of several hours 

b) Determination of the range of fluctuation of the concen
tration 

c) Aimed measurements if concentration peaks are sus-
pected. 

It should be remembered that the air analysis must be carried 
out in the area of inhalation of the 'workers if the exposure is 
to be evaluated. 

The detector tube method (long-term and short-term tubes) 
is suited for solving this measurement task. The measurement 
programme can be planned according to statistical rules. The 
statistics of sample-taking have been discussed in several 
publications. Although the mathematical principles sometimes 
appear to be complicated, their practical application is simple. 

Taking into account statistical viewpoints, proposals are now 
to be made on the execution of the measurements. All situa
tions to be expected in practice cannot be cover~d by this 
programme, but it is possible to provide at least a basis for 
establishing a sample-taking schedule which meets practical 
requirements. The statistical evaluation should be included 
in the framework of air analysis as a matter of principle. 

2 Determination of the average concentration in the area of lnhaiatlon over a period 
of several hours by means of long-term detector tubes 

2.1 Principle 

For this type of measuremr.nt the system- consisting of the long-term tube, an extension 
hose, and the DRAGER Polymeter long-term pump- is worn by the worker on his body 
(illustr. 1 ). 

The result of the measurement corresponds to the average concentration (arithmetic 
mean) to which the person was exposed during the period of measurement (exposure 
during the monitoring period); cf. illustr. 2 as well. 

Note 1: Workers are exposed to toxic substances at their work places; this situation Is 
called expo11ure. 

-------
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Example for the concentration trend 
aa a function of Uma; the average 

concentration c (referred to the total time) 

Ia alao entered. 

-- c 

The duration of the monitoring period will differ, depending on the problem. It may 
extend over the entire work shift of normally eight hours. 

2.2 Period of use for long-term detector tubes and DR~GER Poly meter pump 

The indication sensitivity of the long-term detector tubes is adjusted to several hours 
of use. If concentrations amounting to several times the threshold limit value are pre
sent, indications which can be evaluated will be obtained after a shorter period of time 
(e. g., 15 min). It Is thus possible to mo~itor for short periods as well. 

The Polymeter has a period of use of eight hours. Not all the long-term detector tubes 
can be used yet for up to eight hours; it may therefore be necessary to use two or 
four tubes in succession during an eight-hour shift. The result of the respective indi
vidual measurement is a measure of the average concentration during the individual 
monitoring period. In order to calculate the average concentration for the eight-hour 
shift, the arithmetic mean is formed from the two or four individual values. 

2.3 Sample-taking techniques with long-term tubes to determine the average 
concentration 

a) The long-term tube has a capacity which is sufficient for eight hours. Only one tube 
per shift is used. The result of the measurement is the average concentration (c) 
during the monitoring period of eight hours (e. g., c = 75 ppm). 

b) The long-term tube has a capacity which is sufficient for four hours. Two tubes per 
shift are used. 
Result of the first measurement: 
Average concentration c 1 during the monitoring period of the first four hours 
(e. g., c 1 = 65 ppm). 

Result of the second measurement: 

Average concentration c2 duri!lg the monitoring period of the second four hours 
(e. g., c2 = 85 ppm). 

Formation of the average of the first and second results yields the average con
centration c during the entire period of monitoring: 

c=~ = 75ppm 

c) The long-term tube has a capacity for two hours. Four tubes are used per shift. 
Evaluation and formation of average can be derived from example b. 
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3 Determination of the range of fluctuation of the concentration when using 
short-term detector tubes 

3.1 Logarithmic normal distribution 

A logarithmic normal distribution of the concentration is assumed in the method 
described below. Particularly for the determination of dust in the air of work places, 
a relation between the dust concentration and the frequency of occurrence of the con
centrations was observed a long time ago. This relation can be described by the 
logarithmic normal distribution; Juda and Budzinski [1] reported on .this distribution 
after having evaluated several thousand measurements. 

The curve of the logarithmic normal distribution is shown in illustr. 3. For comparison's 
sake, the Gaussian bell-shaped curve, known from mathematics, Is given in lllustr. 4; 
the standard distribution can be described by this curve. While the standard distri
bution has a symmetrical shape, the curve for the logarithmic normal distribution has 
a steeper slope on the left side and Is flatter on the right side. The logarithmic normal 
distribution will be encountered whenever the feature, e. g., the gas concentration, 
cannot drop below a certain value, such as zero, but when high values occur, although 
rarely. According to Sachs [2], the logarithmic normal distribution is observed when
ever biological or economic aspects predominate. This Includes, among other things, 
the income of wage earners. 

Naumann [3] reports on air analyses in a work room In which the S02 concentration 
fluctuated. The fluctuation followed the logarithmic normal distribution, and Naumann 
explains the mathematical connections. 

On the basis of experience obtained so far about frequency distributions of gas 
concentrations at work places, the National Institute for Occupational Safety and 
Health (NIOSH) in the U.S.A. proposed to adjust sample-taking and evaluation of the 
measurement results to the logarithmic normal distribution [4]. 

The theoretical connections of sample-taking statistics have thus been explained in 
great detail in various publications. Their application to practical problems is to be 
discussed in this paper. 

. 31 982 y 31883 
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3.2 Sample-taking schedule for short-term measurements 

A total of ten individual measurements is the basis for the programme presented here. 
These measurements are taken as "snapshots" during the period of monitoring (e. g., 
eight hours), using short-term tubes and a bellows pump. The ·various measuring 
moments must be selected at random [5]. 

It may appear rather arbitrary to set up the sample taking schedule, presented here, 
on a total of ten individual measurements. Studies conducted in the U.S.A. [5) have 
shown that this number can be considered adequate for many instances to be expected 

·in practice. 

The sequence of short-term measurements by means of detector tubes and the sta
tistical evaluation are explained by way of an example. 

3.2.1 First step (duration of a single measurement): 

Estimate of the duration of a single measurement by way of short-term detector tubes; 
the duration is, e. g., 4 min (the duration depends on the type of detector tube and 
may differ from 4 min). 

· 3.2.2 Second step (the monitoring period is subdivided): 

Subdivision of the entire monitoring period into time intervals corresponding to the 
duration of a single measurement (4 min). 

The monitoring period Is to begin at 6.00 a.m. 

Duration of the monitoring period: eight hours (corresponding to one work shift). 

The corresponding time intervals (4 min each) are listed in table I (tables for other 
time intervals can be compiled without difficulty by the user himself); a total of nine 
hours is taken into account because - as will be shown later on - the intermissions 
are not included in the monitoring period. 

The work hour 1 of the table would last from 6.00 a.m. to 7.00 a.m. in our example. 
Hour 2 would last from 7.00 a.m. to 8.00 a.m. 

In our example, the period from 6.00 a.m. to 6.04 a.m. can be found In the table as 
time interval N° I. This is followed by time interval N° 2, lasting from 6.04 a.m. to 
6.08 a.m. 

Each hour must be subdivided into 15 time intervals. Nine hours will result in a total 
of 135 intervals. 

3.2.3 Third step (random selection of the measuring time intervals): 

Ten intervals must be selected at random from the 135 possibilities. According to 
Lindner [6) the procedure normally used in games of chance can be employed; in these 
games, the random situation is reached by shuffling cards, drawing balls, or turning 
a lottery wheel. 

Kayser [7) recommends special random dies on '('hich the following numbers are 
printed: 

First die: 
Second die: 
Third die: 

0, .1, 
0. 6, 
0, 36, 

2, 3, 4, 5 
12, 18, 24, 30 
72, 108, 144, 180 

When the dice are thrown, the sum of the numbers is formed; three dice cover the 
range from 0 to 215. 

Random numbers obtained by throwing die have been compiled in table 2. All numbers 
above 135 habe been omitted because they are not required for selecting the time 
intervals of our example. The decision as to which column of table 2 is to be used 
can be taken arbitrarily. It is also possible to write the figures 1, 2, 3 and 4 on one 
card each and to dr'aw a card. If the card carrying figure 2 is drawn, the random 
numbers of the second column of table 2 are to be used. 

4 



Intermissions are left out in the measurement programme. If time intervals occur during 
intermissions, more than ten numbers must therefore be obtained from the series of 
random numbers. The random numbers in our example are 79, 31, 50, etc. Since there 
is an intermission between 8.00 a.m. and 8.15 a.m., the time intervals identified by 
the numbers 31 to 34 must be omitted. The same holds for the period from 11.30 a.m. 
till noon; in this case, the numbers 83 to 90 are omitted. 

This leaves us with the following intervals for the measurement: 
29,44,50,68, 76, 79,80,101,111,121. 

3.2.~ Fourth step (execution of the measurements): 

Ten measurements (by way of short-term detector tubes) are carried out in the area 
· of Inhalation at the intervals mentioned. The following results are obtained: 

Time interval .Time CO concentration 

29 7.52- 7;56 15 ppm 

44 8.52- 8.56 5 ppm 

50 9.16- 9.20 30 ppm 

68 10.28 - 10.32 7 ppm 

76 11.00 - 11.04 20 ppm 

79 11.08 - 11.12 70 ppm 

80 11.12-11.16 50 ppm 

101 12.40 - 12.44 30 ppm 

111 13.20 - 13.24 20 ppm 

121 14.00- 14.04 10 ppm 

3.2.5 Fifth step (arrangement of the measured data): 

The ten individual measured data are arranged in the order of increasing concentration, 
starting with the lowest value: 

5 ppm, 7 ppm, 10 ppm, 15 ppm, 20 ppm, 20 ppm, 30 ppm, 30 ppm, 50 ppm, 70 ppm. 

3.2.6 Sixth step (graphic evaluation of the measurement results): 

The results are then entered in a probability network (illustr. 5), with the frequency 
sum and the concentration as coordinates2. The positions for entering the data are 
obtained from table 3, and the following data are obtained: 

Concentration Frequency sum 

5 ppm 6.2% 

7 ppm 15.9% 

10 ppm 25.5% 

15 ppm 35.2% 

20 ppm 45.2% 

20 ppm 54.8% 

30 ppm 64.8% 

30 ppm 74.5% 

50 ppm 84.1% 

70 ppm 93.8% 

Note 2: A suitable probability network (ordinate according to the Gaussian Integral, abscissa 
.logarithmic) is supplied, for instance, by Messrs. Schleicher and SchOll GmbH, 
D-3352 Elnbeck/F. A. of Germany (order N° 667456, N° 440 y2 A 4). 
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Ten points are obtained through which a straight line matching the da.ta as well as 
possible must be drawn (illustr. 6). 
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3.2.6.1 Deviation from the linearity 

It will not always be possible to represent the relationship 
between the frequency sum and the concentration by a straight 
line. Leidel [5] made proposals as to how the data are to be 
treated in the absence of logarithmic normality (i.e., no linear 
correlation between the frequency sum and the concentration, 
as shown in illustr. 7, for instance); the desired linearity can 
often be obtained by a process termed transformation in 
mathematics. To which extent advantages are thereby ob
tained for practical conclusions is yet to be examined on the 
basis of series of measurements. 

We would suggest to draw the appropriate conclusions from 
the non-modified graphic presentation. Any deviation from the 
linearity indicates that the concentrations do not follow a 
logarithmic normal distribution; this, in turn, suggests that 
there were changes in the concentration development during 
the monitoring period which are no longer subject to the 
random distribution. This may include, for instance, basic 
changes in· the ventilation conditions (e. g., failure of fans), 
appearance of new leaks. change in work place, or completion 
of a specific operation. 

In such instances, the monitoring periods will be subdivided 
differently in case of repeated measurements. A graphic 
evaluation of the new results will then usually yield the desired 
linearity. 

3.2.6.2 Estimate of the concentration range 

If there is a linear correlation, an estimate can be obtained 
from the system of coordinates as to the range within which 
about 68% or about 95% of the concentrations are to be 
expected. 

In order to estimate the 68% range, the points of intersection 
of the 16% and 84% horizontal lines with the curve must be 
associated on the abscissa with the corresponding con
centrations (in our example, 68% of the concentrations are 
to be expected between about 8 ppm and 45 ppm). 

The 95% range is obtained from the 2.3% and 97.7% hori
zontal lines (transferred to our example, 95% of the con
centrations are within the range from about 3 ppm to about 
110 ppm). 

3.2.6.3 Estimate of the median value (graphic): 

The intersection of the 50% horizontal line with the curve 
yields the median value of the concentrations, also called 
geometric mean, on the abscissa (in our example, this value is 
about 19 ppm). 

3.2.6.4 Calculation of the median value 
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The frequency distribution of the 
concentration differs from the 

logarithmic normal distribution 
(the measured values are not 

located on e straight line). 

The median value cannot only be determined graphically, but also mathematically. 
To this end, the logarithms of the various measured values must be picked out (table 
of logarithms, page 11), and the arithmetic mean of.the logarithms is calculated. 

Calculation of the arithmetic mean of the logarithms: 12.8205: 10 = 1.282. 

By looking up the numerical value of 1.282 (table of logarithms), the result 19 ppm is 
obtained; this is the CO concentration corresponding to the median value which had 
already been obtained graphically. 
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Measured value Logarithm 

15 ppm 1.1761 

5 ppm 0.6990 

30 ppm 1.4771 
7 ppm 0.8451 

20 ppm 1.3010 
70 ppm 1.8451 
50 ppm 1.6990 
30 ppm 1.4771 
20 ppm 1.3010 
10 ppm 1.0000 

-12.8205 Sum 
.. 

3.2.6.5 Explanation of the median value 

In specialized literature the ·median· is defined as the value which halves the fre
quency distribution, so that each portion contains SO% of the individual values. In the 
example selected by us, 50% of the data would be above 19 ppm; and 50% below this 
value. 

Due to the mathematical connections, the median value of measurement results Is 
lower than the arithmetic mean. If we were to calculate the arithmetic mean of the ten 
individual values of our example, we would obtain about 26 ppm. The median value 
provides more information for the evaluation of frequencies which correspond to the 
logarithmic normal distribution. 

4 Aimed measurements during occurrence of concentration peaks 

4.1 General remarks concerning the measuring technique 

A rule-of-thumb cannot be given for these measurements. It will be necessary to ob
serve the overall trend of the operations; If high concentrations are suspected, the 
measurement must be carried out immediately. Since concentration peaks usually 
occur for brief moments only, the measuring system used must react instantly. 

4.2 Type of pump and detection of concentration fluctuations 

lllustrs. 8 A-B-C demonstrate that fluctuations in the concentration are not always 
detected correctly even when the detector tube method Is used which is known to be 
a rapid method. 

Curve A shows the actual development of the CO concentration over a period of four 
minutes; it shows a fluctuation of the type which may frequently occurre under practical 
conditions. 

The task consists in determining the average concentration for the four-minute period 
by means of the detector tube method. 

Various systems of detector tubes, differing especially with respect to the properties 
of the suction pumps, are available commercially. The DRAGER bellows pump with 
the carbon monoxide 5/c tubes should be used for the CO measurements. When used 
together with these CO tubes, the bellows pump has an opening time of 15 to 25 se
conds (per stroke); i.e., 100 cml of the air to be analyzed are drawn through the 
DRAGER CO tube during this timt::. 
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"A" Development of the CO concentration 

It 
over a period of 4 min (average 0 80 
Concentration c = 68 ppm). u 

E 
a. 60 

11 
a. 

40 
·a· Indication of the concentration if the 

Drager bellows pump Ia used together 20 c = 68 ppm l·t with CO detector tubes (ten-stroke 
test), stroke volume of the pump I 
100 cm3, opening time per stroke: 2 3 4 
24 seconds. mm 

I] Active phase of the pump (delivered 
volume: 90 cml) is 18 seconds 

~·: 

(represented by the black area in the 

lj 
top portion of the system of 

coordinates). B Phase of low activity (volume 100 
delivered: ·1 0 cml) is 6 seconds 

0 

IJ 
(represented by the white area in the u 80 
top portion of the system of E coordinates). a. 60 
Result of the measurement obtained a. 

IJ 
from the Drager system. Average 40 
concentration c = 66 ppm 

(set point: c = 68 ppm) 20 c = 66 ppm 

1_1 2 3 4 
mm ·c· Reproduction of the concentration If a 

IJ 
piston pump·is used with appropriate 
CO detector tube (two·stroke test}, 2 
stroke volume of the pump 100 cml, 

opening time per stroke: 120 seconds. 

1.] 
Active phase of the pump (delivered 

100 c 
volume: 90 cm3) Ia 50 seconds 
(represented by the black area In the 0 
top portion of the system of u 80 

~~ 
coordinates). E 65ppm 

Phase of low activity (volume a. 60 
delivered: 10 cm3) lat 70 seconds 

a. 
(represented by the white area in 40 

IJ the top portion of the system of 
coordinates). 20 
Result of the measurement obtained 

~~~ 
from the piston pump system. 

Average concentration c =. 53 ppm 2 3 4 
(set point: c = 68 ppm) mm 
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Let us discuss the piston pump system briefly. These pumps are also offered for 
measurements by means of detector tubes; these pumps as well deliver 100 cmJ per 
stroke; a period which may be more than one minute is listed as duration of the single 
stroke in the instructions provided by the manufacturers of these systems. In a special 
case which is to be discussed in greater detail, two minutes must be allowed as 
duration of the stroke. 

This raises the question as to how the various measuring systems (detector tube + 
pump) available on the market measure the actual CO concentration. To this end the 
suction properties of the pumps must be compared to one another. The volume drawn 
in is shown as a function of the time in illustr. 9; the left curve refers to the DRAGER 
bellows pump in combination with the CO 5/c tube, whereas the right curve was 
obtained from a piston pump (plus appropriate CO detector tube). For comparison 
the time was determined, during which the respective pump had drawn in 90 cm3, as 
well as the total time required for the total volume of 100 cmJ. 
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10 20 30 40 . 50 60 70 80 90 100 110 120 Seconds 

~ Delivery volume aa a function of the time 

Left curve: DrAger bellowa pump with 
connected CO detector tube (90 em' are 
delivered In 18 seconds, while 8 aeconda 
are required for the remaining \0 emS). 

Right curve: platon pump with matching 
CO detector tube (90 em' are delivered 
In 50 seconda, while 70 seconds are 
required for the remaining 10 emS). 

The DRAGER bellows pump delivers the volume of 90 cml within 18 seconds, with 
another six seconds required for the remaining 10 cml (the opening position of the 
bellows pump can be checked any time by the position of the limiter chain). 

The piston pump takes 50 seconds to draw in 90 cml, and another 70 seconds for the 
remaining 10 cmJ (the opening position cannot be checked in l'iston pumps). 
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In a simplified manner, it can be said that a bellows pump is ·active" almost without 
interruption in the course of a stroke; a piston pump, on the other hand, has a rather 
long phase during which only a small volume is delivered. Transferred to practical 
conditions, there is then necessarily a difference when concentrations are measured. 
as shown in illustr. 8 ·A· by way of example. 

lllustr. 8 "B" shows the concentration curve as "seen" by the DRAGER bellows pump 
in combination with the CO 5/c tubes. The various strokes from 1 to 10 have been 
plotted at the top of the graph. The black area corresponds to the period (18 seconds) 
during which 90 cmJ are delivered. The smaller white area corresponds to the period 
(6 seconds) of "low delivery activity". The measurement is carried out with a total of 
ten strokes. 

The result obta;ned from a piston pump (plus appropriate CO tube) is reflected in the 
curve shown in illustr. 8 ·c·. With reference to the total measurement time of four 
minutes, the piston pump is "active· twice for 50 seconds, while the "delivery activity" 
is low during a period of twice 70 seconds. The measuring system, consisting of a 
piston pump and CO detector tube, misses some of the CO concentration present in 
each case. At the end of the measurement (after four minutes), the CO tube used to
gether with the piston pump indicates an average concentration of 53 ppm for the 
measuring period. As a matter of fact, the concentration is 68 ppm (illustr. 8 ·A"); the 
indication obtained by means of the piston pump system is thus subject to a minus 
error of about 22 °/0 • 

The Drager system (bellows pump + CO tube) furnishes a result of 66 ppm; with this 
system. the deviation from the set point is only 3%-

This example shows the occurence of a minus error; depending on the development 
of the concentration, plus errors are also possible. Thus, under practical conditions. 
the suction properties of a pump can affect the measurement result. It appears prefer
able to use systems by which the measuring time Interval Is covered without major 
pauses. i.e., the active phase of the system (pump drawing in) should be long while 
the phase of low pump activity should be short. Only then will it be possible to detect 
concentration fluctuations occurring during the measurement "without gaps·. 

5 Air analysis at a fixed measuring point 

5.1 General remarks on the measuring technique 

Analyses at a fixed measuring point are necessary if the concentration of toxic sub
stances in the area of the source of the air contaminant is to be determined. Additional 
fixed measuring points can be set up at a specific distance from the source, so that 
the space distribution of the concentration can be ev.aluated. 

5.2 Selection of the measuring points 

The ~arrangement of three measuring points (DRAGER Polymeter with long-term tubes) 
is shown in illustr. 10. A range is covered which can be represented by a triangle in 
simplification. It is assumed that the employee spends most of his time during the work 
shift mainly within this triangular area. 

Another form of correlation of the measuring points is possible, but would result in 
a larger number of measuring points. An area can be defined clearly by three meas
uring points. It will, however, be necessary to check the information content of the 
measure.ment results. 

Studies have shown [8] that an analysis of the air at a fixed measuring point does not 
always permit conclusions as to the exposure of the employee. However. it does at 
least permit an estimate as to the concentration range in which the person to be 
monitored moves; the concentration will usually be higher in the area of the source 
of the toxic substance than at points farther remote. 
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6 Simultaneous use of long-term detector tubes and short-term tubes 

6.1 General remarks on the measuring technique 

Determination of the average concentration over a period of several hours has been 
described in chapter 2. Long-term detector tubes are used together with the DRAGER 
Polymeter to this end. If this long-term method is supplemented by the determination 
of the fluctuation range of the concentration by means of short-term detector tubes . 
and DRAGER bellows pump, as described in chapter 3, an optimum combination will 
probably have been found for many practical measurements. 

6.2 Arrangement of the measuring systems 

The arrangement of the two measuring systems is shown in illustr. 11. The long-term 
detector tube is connected to the DRAGER Polymeter by means of the extension hose. 

35 685 
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The employee wears this system on his body throughout the measuring period (e. g., 
eight-hour shift). A second person actuates the bellows pump for the (ten) .short-term 
measurements to be carried out as per section 3. The short-term detector tube is 

connected to the bellows pump via an extension hose. The long-term detector tubes 

and short-term tubes are placed in their respective tube holders. Both tube holders 
are located in the area of inhalation; the tube used for the long-term measurement 

remains there throughout the measuring period (several hours), whereas the short

term detector tube is connected only during the few minutes taken up by the short-term 

measurements. 

Evaluation of the indications and assessment of the measurement results are handled 
according to sections 2 and 3. 

7 Conclusion 

The sample-taking schedule compiled on these pages is just a proposal. Supplemen
tations or changes may result in practice. It will not be necessary for orientative meas
urements to strictly adhere to the detailed analysis programme associated with this 
sample-taking schedule. However, a comprehensive evaluation of the situation pre
vailing at the work place is possible only by systematically planning the sample-taking 
procedure, and the sample-taking schedule is to be an aid in this respect. 

Combining the short-term detector tube method with the long-term tube method will 
yield a result with an high information content concerning the shift; this includes the 
range of fluctuation of the concentration. the actual average concentration, and the 
height of concentration peaks. The measuring input is low, so that the use of detector 
tubes can be considered to be a suitable approach in many cases; this claim is derived 
from the criteria: low costs of the analysis, simple manipulation, wide range of different 
detector tubes, immediate availability of the measurement results, and - a particularly 
important aspect- rapid measures to protect the employees if necessary. 

TABLE 1: 

Measurement time intervals from 1 to 135 (basis for one measurement: 4 min) 

Hours - 1 2 3 4 5 6 7 8 9 

Minutes~ 

0.00-0.04 1 16 31 46 61 76 91 106 121 
0.04 -0.08· 2 17 32 47 62 77 92 107 122 

0.08-0.12 3 18 33 48 63 78 93 108 123 

0.12-0.16 4 19 34 49 64 79 94 109 124 

0.16-0.20 5 20 35 50 65 80 95 110 125 

0.20-0.24 6 21 36 51 66 81 96 111 126 

0.24-0.28 7 22 37 52 67 82 97 1, 2 127 

0.28-0.32 8 23 38 53 68 83 98 113 128 

0.32-0.36 9 24 39 54 69 84 99 114 129 

0.36-0.40 10 25 40 55 70 85 100 115 130 

0.40-0.44 11 26 41 56 71 86 101 116 131 

0.44-0.48 12 27 42 57 72 87 102 117 132 

0.48-0.52 13 28 43 58 73 88 103 118 133 

0.52-0.56 14 29 44 59 74 89 104 119 134 

0.56-0.60 15 30 45 60 75 90 105 120 135 
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TABLE 2: 

Random numbers 

Column 1 Column 2 Column3 Column 4 

64 79 81 129 

55 31 20 7 

106 50 134 36 

103 44 102 104 

123 \01 64 31 

78 29 29 89 

117 121 98 48 

68 76 78 82 

83 84 6 113 

27 80 88 25 

72 11 1 100 21 

120 68 1 1 1 129 

110 129 67 8 

21 27 58 48 

75 47 12 110 

TABLE 3: 

Frequency sum (9] for a number of random samples from n = 5 to n = 12 

(The plotting position In the probability network according to illuatr. 5 is obtained from 

the frequency sum and the measured value.) 

Numbec Designation of the individual measured value 

of random 

samples 1 2 3 4 5 6 7 8 9 10 11 12 

5 12,3 30,8 50,0 69,2 87,7 

6 10,2 26,1 42,1 57,9 73,9 89,8 

7 8,9 22,4 36,3 50,0 63,7 77,6 91,2 

8 7,8 19,8 31,9 44,0 56,0 68,1 80,2 92,2 

9 6,8 17,6 28.4 39,4 50,0 60,6 71,6 82.4 93,2 

10 6,2 15,9 25,5 35,2 45,2 54,8 64,8 74,5 84,1 93,8 

11 5,6 14,5 23,3 32,3 41,3 50,0 58,7 67,7 76,7 85,5 94,4 

12 5,2 13,1 21,5 29,5 37,8 46,0 54,0 62,2 70,5 78,5 86,9 94,9 
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G. ) Site Control Measures: 

This section addresses the requirement that ACS commits 
to a program of instituting engineering controls and work 
practices to reduce and maintain employee exposure to or 
below the permissible exposure limits of those hazardous 
substances regulated by 29 CFR Part 1910, Subpart Z, except 
to the extent that such controls and practices are not 
feasible. If engineering controls and work practices are 
not feasible, PPE shall be used to protect employees until 
adapted control measures can be implemented or as a permanent 
requirement to reduce exposure to below established permissible 
exposure limits. Employee rotation will not be used as a 
means of compliance with permissible exposure limits. 

The basis for determining site control measures will be 
the results of the Air Monitoring Program and Task Risk Analysis 
both are scheduled for l September 1987. The results will 
be analyzed by the Site Safety and Health Officer, the ACS 
Safety Committee and the management of ACS. At this time 
without knowing the extent of the exposure levels, the 
following site control measures are being considered: 

l.) No action- exposure levels are within standards 
guidelines but regular air monitoring will continue. 

2.) Limited action: 
A.) Increase air circulation. 
B.) Limit time requirements in areas of high 

exposure. 
C.) Minor equipment and/or process alterations 

to reduce emissions. 
D.) Mandatory PPE requirements when stationary 

analyzers indicate by alarm above permitted 
exposure levels. 

E.) TO BE DETERMINED 

3.) Major action: 
A.) Complete removal of the employee from areas 

of high exposure (Remote operations). 
B.) Major equipment and/or process alterations 

to reduce emissions. 
C.) Mandatory PPE requirement whenever a person 

is working in an area of high exposure and 
control measures are not feasible. 

D.) TO BE DETERMINED 

When an adopted control measure has been selected, for an 
area which has high exposure levels, a schedule for completion 
will be determined. The schedule and a description of the 
control measure will be attached to the Task Risk Analysis. 
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II) 

Topic: Decontamination Procedures 

Date: August 1988 

The activities conducted at ACS which may require decontamination 
procedures are as follows: 

1. Ordinary operations: 
A. Unloader emptying drums and pumping material through 

the straining bin. Decontaminate protective clothing 
and respirator. 

B. Loading or unloading any hazardous material requiring 
protective clothing and/or a respirator. 

2. Scheduled Corrective Action: 
A. Laborer digs solids which collect in stills and 

storage tanks. This procedure is covered under the 
Hazardous Atmosphere Entry Program. 

3. Emergency Response: 
A. Rescue, this procedure is covered under the Hazardous 

Atmosphere Entry Program. 
B. Minor and Major Spill Response. 
C. Fire or explosion causing a toxic gas or a spill 

release. 

The activities required during responses to incidents or 
assigned work activities involving hazardous substances may 
contribute to the unwanted movement of contaminants from the 
site to uncontaminated areas. Response or assigned personnel 
and equipment may become contaminated and transfer the material 
into clean areas. Material may become airborne due to its 
volatility or the disturbance of contaminated soil may cause 
it to become windblown. To minimize the transfer of hazardous 
substances from the site, contamination control procedures are 
needed. Two general methods are used: establishing site work 
zones and removing contaminants from people and equipment. 
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PHELIMINARY ON-SITE EVALUATION 

The initial on-site survey is to determine, on a preliminary basis, 
hazardous or potentially hazardous conditions. The main effort is to 

1pidly identify the immediate hazards that may affect the public, 
.esponse personnel, and the environment. Of major concern are the 
real or potential dangers from, fire, explosion, airborne contam
inants and to a lesser degree radiation and oxygen deficient atmos
pheres. 

A. Organic Vapors and Gases 

If the type of organic substance involved in an incident is known 
and the material is volatile or can become airborne, air measure
ments for organics should be mudc with one or more appropriutc, 
properly calibrated survey instruments. 

B. oxygen Deficiency 

Normal air contains about 20.5% by volume of oxygen. At or 
below 19.5% oxygen air-supplied respiratory protective equipment 
is needed. Oxygen measurements are of particular importance for 
work in enclosed spaces, low-lying areas, or in the vicinity of 
accidents that have produced heavier-than-air vapors which could 
displace ambient air. These oxygen deficient areas are also prime 
locations for taking further organic vapor and combustible gas 
measurements, since the air has been displaced by other sub
stances. Oxygen-enriched atmospheres increase the potential for 
fires. 

Combustible Gases 

The presence or absence of combustible vapors or gases must be 
determined. If readings approach or exceed 10% of the lower 
explosive limit (LEL), extreme caution should be exercised in 
continuing the investigation. If readings approach or exceed 25% 
LEL, personnel should be withdrawn immediately. Before resuming 
any on-site activities, project personnel in consultation with 
experts in fire or explosion prevention must develop procedures 
for continuing operations. 



ATMOSPHERIC HAZARD GUIDELINES 

Monitorin 

Combustible gas 
indicator 

ment 

Oxygen concentration 
meter 

Hazard 

Explosive 
atmosphere 

Oxygen 

Ambient Level 

10% LEL 

10%-25% 

25% LEL 

19.5% 

1. 
Action 

Continue investigatiol 
with cautions. 

Continue on-site 
_monitoring with 
extreme caution as 
higher levels are 
encountered. 

Explosion hazard; 
withdraw from area 
immediately. 

Monitor wearing SCBA.I 
NOTE: Combustible 
gas readings are not 
valid in atmospheres 

1 with 19.5% oxygen. : 
' 

19.5%-25% Continue investigation 
with caution. SCBA I; 
not needed, based on \ 
oxygen content only. · 

25.0% Discontinue inspectiol j 

fire hazard potential. ; 
Consult specialist. 

2ontrol at the Site: 

\ site must be controlled to 
1ny contaminants present and 
~quipment leaving the site. 
Jf substances can be reduced 

reduce the possibility of: 1) contact with 
2) removal of contaminants by personnel or 
The possibility of exposure or translocation 
or eliminated in a number of ways, including: I 

Setting up security and physical barriers to exclude unnecessary 

1 personnel from the general area. 

Minimizing the number of personnel and equipment on-site consistent 
with effective operations. I 
Establishing work zones within the site. 

Establishing control points to regulate access to work zones. I 
Conducting operations in a manner to reduce the exposure of personnel 
and equipment and to eliminate the potential for airborne dispersion. I 
Implementing appropriate decontamination procedures. 

I 
I 
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Work Zones 

One method of preventing or reducing the migrution of contaminants is to 
delineate zones on the site in which prescribed operutions occur. Movement 

f personnel and equipment between zones and onto the site itself would be 
_imited by access control points. By these means, three contiguous zones 
(Figure 1) are recommended: 

Zone 1: Exclusion Zone 

Zone 2: Contamination Reduction Zone 

Zone 3: Support Zone 

Exclusion Zone 

The Exclusion Zone, the innermost of the three areas, is the zone where 
contamination does or could occur. All people entering the Exclusion Zone 
must wear prescribed Levels of Protection. An entry and exit check point 
must be establ1shed at the periphery of the Exclusion Zone to regulate the 
flow of personnel and equipment into and out of the zone and to verify that 
the procedures established to enter and exit are followed. 

The outer boundary of Zone 1, the Hotline, is initially established by 
visually surveying the immediate environs of the incident and determining 
where the hazardous substances involved are located; where any drainage, 
leahate, or spilled material is; and whether any discolorations are visible. 
Guidance in determining the boundaries is also provided by data from the 
initial site survey indicating the presence of organic or inorganic vapors/ 

1ses or particulates in air and combustible gases. 

Additional factors that should be considered include the distances needed 
to prevent fire or an explosion from affecting personnel outside the zone, 
the physical area necessary to conduct site operations, and the potential 
for contaminants to be blown from the area. Once the Hotline has been 
determined it should be physically secured, fenced, or well-defined by 
landmarks. During ~ubsequent site operations, the boundary may be modified 
and adjusted as more information becomes available. 

All personnel within the Exclusion Zone must wear the required Level of 
Protection. Personnel protective equipment is designated based on site
specific conditions including the type of work to be done and the hazards 
that might be encountered. Frequently within the Exclusion Zone, different 
Levels of Protection are justified. The Level of Protection is de~ermined 
by the measured concentration of substances in air, potential for contam
ination, and the known or suspected presence of highly toxic substances. 

Different Levels of Protection in the Exclusion Zone might also be desig
nated by job assignment. For example, collecting samples from open con
tainers might require Level B protection, while for walk-through ambient 
air monitoring, Level C protection might be sufficient. The assignment, 
when appropriate, of different Levels of Protection within the Exclusion 
Zone generally makes for a more flexible, effective, and less costly opera
tion while still maintaining a high degree of safety. 



I 
Support Zone 

The support zone, the outermost part of the site, is considere~ a noncon~ Jl 
taminated or clean area. Support equipment (command post, equ1pm7nt tra1l 
~r, etc.) is located in the zone; traffic is restricted to author1zed . 
response or assigned personnel. Since normal work clothes.are app:opr1atel 
within this zone, potentially contaminated personnel clot~lng~ equ1pmen~, 
and samples are not permitted, but are left in the Contam1nat1on Reduct1on 
zone until they are decontaminated. I 
Contamina tion_-Reduct ion Zone 

Between the Exclusion Zone and the Support Zone is the Contamination Reducl 
tion Zone which provides a transition between contaminated and clean zones. 
zone 2 serves as a buffer to further reduce the probability of the clean I 
zone becoming contaminated or being affected by other existing haz~rds: I 
provides additional assuran~e that the physical transfer of contam1nat1ng 
substances on people, equipment, or in the air is limited through a cornbi~
ation of decontamination, distance between Exclusion and Support Zones, alt 
dilution, zone· restrictions, and work functions. 

Initially, the contamination Reduction Zone is considered to be a noricon- I 
taminated area. At the boundary between the Exclusion and Contamination 
Reduction Zones, Contamination Reduction Corridors (decontamination sta
tions) are established, one for personnel and one for heavy equipment. 
Depending on the size of the operation, more than two corridors may be I 
necessary. Exit from the Exclusion Zone is through a Contamination Reduc
tion Corridor. As operations proceed, the area around the decontamination 
station may become contaminated, but to a much lesser degree than the I 
,xclusion Zone. On a relative basis, the amount of contaminants should 
acrease from the Hotline to the Support Zone due to the substance involved 

and the decontamination procedures used. 

The boundary between the Support Zone and the Contamination Reduction Zone,l 
the Contamination Control Line, separates the possibly low contamination 
area from the clean Support Zone. Access to the Contamination Reduction I 
Zone from the Support Zone is through a control point. Personnel entering 
there would wear prescribed personnel protective equipment, if re-
quired, for working in the Contamination Reduction Zone. Entering the 
Support Zone requires removal of any protective equipment worn in the 
Contamination Reduction Zone. 

Modifications 

I 
I 

The use of a three-zone system, access control points, and exacting decon
tamination p~ocedures provides a reasonable assurance against the translo- I 
cation of contaminating substances. This site control system is based on a 
worst case situation. Less stringent site control and decontamination 
procedures may be utilized if more definitive information is available on 
the types of substances involved and hazards they present. This informa
tion can be obtained through air monitoring, instrument survey and sam
pling, and technical data concerning the characteristics and behavior of 
material present. 

I 
I 
I 
I 
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Area Dimensions 

The distance between the Hotline, Contamination Control Line, and command 
post and the size and shape of each zone have to be based on conditions 
·pecific to each site. Considerable judgement is needed to assure that the 
.istances between zone boundaries are large enough to allow room for the 
necessary operations, provide adequate distances to prevent the spread of 
contaminants, and eliminate the possibility of injury due to explosion or 
fire. Long-term operations would involve developing reasonable methods 
(for example, air surveillance, swipe testing, and visible deterioration) 
to determine if material is being transferred between zones and to assist 
in modifying s~te boundaries. 

The following criteria should be 66nsidered in establishimg area dimensions 
and boundaries: 

Physical and topographical features of the site. 
Weather conditions. 
Field/laboratory measurements of air contaminants and environmental 
samples. 
Air dispersion calculations. 
Potential for explosion and flying debris. 
Physical, chemical, toxicoligical, and other characteristics of the 
substances present. 
Cleanup activities required. 
Potential for fire. 
Area needed to conduct operations. 
Decontamination procedures. 
Potential for exposure. 
Proximity to residential or industrial areas. 

-·· 
Monitoring and sampling 

To verify that site control procedures are preventing the spread of con
tamination, a monitoring and sample program should be established. The 
Support Zone should be periodically monitored for air contaminants using 
direct-reading instruments and collecting air samples for particulate, gas, 
or vapor analysis. 

Decontamination: 

Personnel rasponding or work practices handling hazardous substances may 
become contaminated in a number of ways including: 

Contacting vapors, gases, mists, .or particulates in the air. 

Being splashed by materials while sampling or opening containers. 

Walking through puddles of liquids or on contaminated soil. 

Using contaminated instruments or equipment. 



Protective clothing and respirators help prevent the wearer from becoming 
contaminated or inhaling contaminants; while good work practices help 
reduce contamination on protective clothing, instruments, and equipment. 

ven with these safeguards, contamination may occur. Harmful materials can 
Je transferred into clean areas, exposing unprotected personnel. In remov-~ 
ing contaminated clothing, personnel may contact contaminants on the cloth
ing or inhale them. To prevent such occurrences, methods to reduce contam
ination, and decontamination procedures must be developed and established 
before anyone enters a site and must continue (modified when necessary) I 
throughout site operations. 

Decontamination consists of physically removing contaminants or changing I 
their chemical nature to innocuous substances. How extensive decontamina
tion must be depends on a number of factors, the most important being the 
type of contaminants involved. The more harmful the contaminant, the more 
extensive and thorough decontamination must be. Less harmful contaminants I 
may require less decontamination. 

Combining decontamination, the correct method of doffing personnel protec- I 
tive equipment~ and the use of site work zones minimizes cross- contamina
tion from protective clothing to wearer, equipment to personnel, and one 
area to another. Only general guidance can be given on methods and tech-

1 niques for decontamination. The exact procedure to use must be determined 
after evaluating a number of factors specific to the incident. 

Initial Planning I 
The initial decontamination plan assumes all personnel and equipment leav- I 

1g the Exclusion Zone (area of potential contamination) are grossly con
~aminated. A system is then set up for personnel decontamination to wash 
and rinse, at least once, all the protective equipment worn. This is done 
in combination with a sequential doffing of protective equipment, starting I 
at the first station with the most heavily contaminated item and progres
sing to the last station with the least contaminated article. Each step 
of the procedure requires a separate station. 

The initial decontamination plan is based on a worst-case situation or 
assumes no information is available about the incident. Specific condi
tions at the site are then evaluated, including: 

Type of contaminant. 

The amount of contamination. 

Levels of protection required. 

Type of protective clothing worn. 

I 
I 
I 
I 

The initial decontamination plan is modified, eliminating unnecessary sta- I 
tions or otherwise adapting it to site conditions. For instance, the 
initial plan might require a complete wash and rinse of chemical protective 
garments. If disposable garments are worn, the wash/rinse step could be 
omitted. Wearing disposable boot covers and gloves could eliminate washing I 
-~d rinsing these items and reduce the number of stations needed. 

I 
I 
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Establishment of Procedures 

Once decontamination procedures have been established, all personnel re
quiring decontamination must be given precise instructions (and practice, 

~ necessary). Compliance must be frequently checked. The time it takes 
~r decontamination must be ascertained. Personnel wearing SCBA's must 

leave their work area with sufficient air to walk to CRC and go through 
decontamination. 

The decontaminating procedures for the operations conducted at ACS are 
as follows: 

1. Ordinary operations: 
A. Unloader emptying drums and pumping material through the 

straining bin. This is a Level C decontamination. 
a.) Deposit all manual equipment used (shovels, etc.) 

in drum unloading dock. 
b.) Remove any solids from the equipment and protective 

clothing and put solids in a solid hazardous waste 
container. 

e.) Remove outer gloves. 
d.) Remove the protective suit by rolling inside out and 

downward and deposit in the proper container. If 
splashed on by hazardous waste, the suit will be 
deposited in a solid hazardous waste container. 
If not splashed on, the suit will be deposited in 
the general refuse container. 

e.) Remove inner gloves. 
f.) Remove the respirator, disinfect, wipe clean and 

replace cartridges if the senses detected any ab
normal condition during the usage. 

g.) Store the respirator in the proper cabinet in Location 
A, after inspecting the respirator for worn or faulty 
parts. 

h.) Wash hands and face thoroughly in the changeroom 
facility before eating or drinking. 

B. Loading or unloading any hazardous material requiring 
protective clothing and/or a respirator. This is a Level 
C decontamination. Same as 1.A except disregard a. 

2. Scheduled Corrective Action: 
Laborer digs solids 1Yhich collect in stills and storage tanks. 
This is a Level B decontamination and is outlined in the Hazardous 
Atmosphere Entry Program. 

Decontamination procedure after the completion of the 
hazardous atmosphere entry: 

1.) Deposit equipment (shovels, rakes, etc.) used at the 
location of the operation. 

2.) Clean off equipment and put contaminated solids into 
the selected hazardous waste containers . 

3.) Clean off boots, outer gloves and protective suit and 
put contaminated solids into the selected hazardous 
waste containers. 

4.) Close the hazardous waste containersand move to the 
Contamination Reduction Zone. 



3 • 

5. ) 
6. ) 

7.) 
8. ) 

9.) 

Remove the protective boots and the outer gloves. 
Remove the protective suit by rolling inside out 
and downward and the inner gloves and deposit in 
the proper container. 
Remove the air supply mask. 
Wash hands and face thoroughly utilizing the face 
washing station or the pressurized spray nozzle 
located in the collection tub and move to the 
Support Zone. 
The liquid in the collection tub will be pumped 
with a poly hand pump into a hazardous waste 
container by the decontamination personnel. 

I 
I 

Emergency Response: 
A. Rescue. This is an undeterminable level dec6ntamination 

and therefore will be addressed as a Level B decontamination. 
The ou~line is covered in the Hazardous Atmosphere Entry I · 
Program. · : 

B. Minor and major spill response. This decontamination will 
be either a Level C or ievel B. Level C will require a 
protective suit and a respirator and Level B will require 
a protective suit and an air supply system. For a Level C 
decontamination the procedure will be as follows: 

I 
I 

c. 

a.) Deposit all manual equipment (shovels, rakes, etc.) 
in the work areas. 

b.) Clean all solids from the equipment and the protective 

tainer. 
suit. Put solids into a hazardous waste solids con- 'I 

c.) Close all hazardous waste solids containers used 

d. ) 
e.) 

f.) 

g. ) 

h.) 

i.) 

For 
same 
Fire 
same 

during the spill response and move to the Contamination 

1 Reduction Zone. 
Remove the pro~ective boots and the outer gloves. 
Remove the protective suit by rolling inside out and 
downward and the inner gloves and deposit in a hazardous~ 
waste container. 
Remove the respirator, disinfect, wipe clean and replace 
cartridges if the senses detected any abnormal condition 
during the usage. I 
Store the respirator in an approved location after 
inspecting the respirator for worn or faulty parts. 
Wash hands and face thoroughly utilizing the face I 
washing station or the pressurized spray nozzle located 
in the collection tub and move to the Support Zone. 
The liquid in the collection tub will be pumped with a 
poly hand pump into a hazardous waste container by 
the decontamination personnel. 

a Level B decontamination the procedure will be the 
as outlined in the Hazardous Atmosphere Entry Program. 
or explosion causing a toxic gas or spill release 
as 3. 

-------------

I 
I 
I 
I 
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Protection for Decontamination Workers 

The Level of Protection worn by decontamination workers is determined by 
the Site Safety and Health Officer taking into account: 

Expected or visible contamination on workers. 

Type of contaminant and associated respiratory and skin hazards. 

Total vapor/gas concentrations in the contamination reduction 
corridor. 

Particuli~es and specific inorganic or organic vapors in the 
Contamination Reduction Zone. 

The decontamination procedures wi~l be monitored by the Site Safety and 
Health Officer to determine their effectiveness. If the procedures are 
proven ineffective, action will be taken to correct the deficiencies. 
The Site Safety and Health Officer observes each employee performing 
decontamination as outlined. If he observes any improper procedures he 
notifies the supervisor in charge to instruct the employee about proper 
procedure. He also periodically asks the employee what his decontamination 
procedures are involving hazardous substances. The employee must reply 
with the proper procedure. If the Site Safety and Health Officer becomes 
aware of a misunderstanding or complacency concerning the decontamination 
procedures, he will notify the management and more mandatory training 
will be scheduled. 

If an employee is involved in an incident in which non-impermeable clothing 
becomes wetted with a hazardous substance, the clothing will be immediately 

moved in that area. The employee will be taken to a safety shower and 
.. toroughly washed. The clothing will be decontaminated in that area 
before removal. 

All protective clothing and protective equipment are stored in designated 
areas and are part of the daily inspection schedule. 

SAFETY PRACTICES 

Personal Precautions: 

Eating, drinking, chewing gum or tobacco, smoking or any practice 
that increases the probability of hand-to-mouth transfer and 
ingestion of material is prohibited in any area designated con
taminated. 

Hands and face must be thoroughly washed upon leaving the work 
area. 

Whenever decontamination procedures for outer garments are in effect, 
the entire body should be thoroughly washed as soon as possible 
after the protective garment is removed. 

No facial hair which interferes with a satisfactory fit of the mask
to-face-seal is allowed on personnel required to wear respirators. 



-·--------···· 

li 
Contact with contaminated or suspected contaminated surfaces should 
be avoided. Whenever possible, do not walk through puddles, 
leachate, discolored surfQces, kneel on ground, lean, sit, or 
place equipment on drums, containers, or the ground. 

I 

I' 
Medicine and alcohol can potentiate the effects from exposure to I, 
toxic chemicals. Prescribed drugs should not be taken by personnel 
on response operations where the potential for absorption, inhalatiol 
or ingest~o~ of tox~c.substances e~ists unless.specifically approved : 
by a qu~l1f1ed phys1c1an. Alcohollc beverage 1ntake should be · 
minimized or avoided during response operations. 

All personnel going on-site must be adequately trained and thoroughlJ I 
briefed on anticipated hazards, equipment to be worn, safety ' 
practices to be followed, emergency procedures, and communications. I 
Any required respiratory protective devices and clothing must be 
worn by all personnel going into areas designated for wearing pro
tective ·equipment. I 
Personnel on-site must use the buddy system when wearing respiratory 
protective equipment. As a minimum, a third person, suitably I 
equipped as a safety backup, is required during initial entries. 

Visual contact must be maintained between pairs on-site and safety 
personnel. Entry team members should remain close together to I 
assist each other during emergencies. 

During continual operations, on-site workers act as safety backup I 
to each other. Off-site personnel provide emergency assistance. 

Personnel should practice unfamiliar operations prior to doing 

1 the actual procedure. 

Entrance and exit locations must be designated and emergency escape 
routes delineated. Warning signals for site evacuation must be I 
established. 

Communications using radios, hand signals, signs, or other means 

1 must be maintained between initial entry members at all times. 
Emergency communications should be prearranged in case of radio 
failure, necessity for evacuation of site, or other reasons. 

Personnel and equipment in the contaminated area should be minimizedl 
consistent with effective site operations. 

Work areas for various operational activities must be established. I 
Procedures for leaving a contaminated area must be planned and 
implemented prior to going on-site. Work areas and decontamination I 
procedures must be established based on expected site conditions. 

I 
I 
I 
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Indicators of Toxic Exposure Effects 

Observeable by others 

changes in complexion, skin discoloration 

lack of coordination 

changes in demeanor 

excessive salivation, pupillary response 

changes in speech pattern 

Non-Observeable by others 

headaches 

dizziness 

blurred vision 

cramps 

irritation of eyes, skin, or respiratory tract 



SECTION I: 

STANDARD OPERATING PROCEDURES 
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I.) Standard Operating Procedures: 

This section addresses the requirement to outline and 
describe in detail the routine procedures conducted under 
each job title mentioned in Section B. In the following 
pages is a detailed description of the procedures for each 
job title. This information is an excerpt of the ACS RCRA 
Part B. 



Job descriptions Outlining the Methods for Handling Hazardous 
Wastes 

Job titles related to hazardous wastes are as follows: 

l ) Operator 

2) Unloader 

3) Loader 

4) Tractor driver 

5) Laborer 

Written job descriptions for each position are as follows: 

l) Opera tor 

Operators operate the reclaim facility. They distill 
solvents from hazardous wastes in Location B (See 
Figure l) in vessels (stills) using steam and vacuum. 
The distillate solvents are stored in the reclaim 
product tank farm. The residues from the stills are 
pumped to the waste fuel tank farm at Location C (See 
Figure l). 

Routine Procedures are as follows: 

a) Charge amounts of 4000 and 2300 gallons. 

b) Pumping hazardous waste from tanks in Location B to 
the still. 

c) Still scartup. 

d) Distillation of solvents during run. 

e) Sampling of residue to shutdown still. 

f) Shutdown of still. 

g) Pumping residue to Location c. 

h) ·Digging still heating coils. 

i ) Distillation of solvents in #7 still. 

Detailed procedures for steps (a) through (i) are 
attached. 

II 
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Operator - Routine procedures 

a) The charge amounts are 4000 and 2300 gallons. Below 
is a list of the storage tanks and the inches on the 
straight side of each tank which corresponds to the de
signed charge. 

TANK 4000 GAL. 2300 GAL. GAL/INCH 

116-119 57 inches 33 inches 70.5 

120 100 II 58 II 40. 

121-122 82 II 47 II 48.5 

123-126 82 II 47 II 48.5 

1A-1B 111 II 20.7 

The gauges on the tanks are counterweight float type. 
When the couriter weight is at the bottom of the tank, 
the tank is full. When the counterweight is at the top 
of the tank, the tank is empty. 

Figure 2 shows the location of the storage tanks. 



Operator - Routine procedures - Location D 

b) Pumping hazardous waste from tanks in Location B to the 
still. Charges for the stills are contained in tanks 1A, 18, 
116-119, 120-126. Figures 2 and 3 are detailed drawings 
showing the tanks, piping, and valves. The procedure for 
charging·a still from the storage tank is as follows: 

l) The. supervisor specifies the material to be charged; 
the amount, and the stornge tank number. This informntion 
is written on a daily run sheet for each still. 
2) The operator determines the inches corresponding to the 
specified gallons from the tank chart in part (a). 
3) The operator, wearing an emergency belt (personnel alarm, 
eyewash and respirator), checks that the still is empty by 
oper:ing the atmospheric vent valve on the still and then 
opening a drain valve on the bottom of the still. He drains 
the line into a bucket. 
4) The operata~ turns on the still recirculating pump. 
5) The operator opens valves on the transfer line between the 
storage tank and the still. He closes unused valves attached 
to the trnnsfer line. The last valve to be opened is the storage 
tank valve. 
6) The operator sets the pin on the 0 inches mark on the tank. 
7) The operator opens the valve on the storage tank. 
8) The operator turns on the transfer pump to pump material to 
the still. 
9) The operator inspects the lines to check that the line has no 
leaks. 
10) The operator watcnes the pin move on the storage tank to make 
sure that the material is being pumped from the proper tank. 
11) The operator periodically checks the line to make sure it is 
not leaking.· 
12) The operator remains in the area while pumping to the still. 
13) The operator closes the storage tank valve when the pin 
reaches the proper inches reading on the gauge. 
14) The operator turns off the pump. 
15) The operator closes all valves on line between the storage 
tank and the still. 
16) The operator enters the time, storage tank number, still 
number, and gallons charged on the standard still run sheet. 
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Operctor - Routine procedures 

c) Still startup 
Stills are run at atmospheric or vacuum conditions. At the 
atmospheric condition the startup procedure is as follows: 

1) The operator checks that the atmospheric vent valve on the 
still is open. 
2) The operator sets the vent float in case the still later 
bumps during heatup. This device prevents the contents of the 
still from foaming out of the still during the run. 
3) The operator closes the valve on the vacuum line to the 
still. 
4) The operator records the time and temperature of the pot, 
vapor, and the cooling water on the condenser outlet. 
5) The operator opens the steam valve to the still heating coil 
and sets the steam regulator to 40 psig usually. Runs of crude 
methylene chloride, perchlor, and trichlor require initial 
pressure settings of 30 psig. 
6) The operator monitors the still pot temperature. At 120-150F 
solvents usually begin to vaporize from crude in the still. The 
vapors pass to the condenser where they cool and become a liquid 
which then appears flowing in the sight glass above the product 
pump on each still. 
7) The operator turns on the product pump when the distilled 
solvent first appears in the sight glass. The pump, which can 
pump 1/2 to 5 gallons per minute automatically, transfers the 
liquid to a 1000 gallon receiver. 
8) The operator records the time and temperature when the still 
starts to distill. 

At the vacu4m condition the startup procedure is as follcws: 

1) The operator closes the atmospheric vent valve on the still. 
2) The operator opens the valve on the vacuum line to the still. 
3) The operator sets the vacuum controls on 30(no vacuum). 
4) The operator turns on the vacuum pump and sets the seal water 
flow at 5 gallons per minute or 5 psig on gauge. 
5) The operator slowly adjusts the vacuum controller to a 
setting of 15. 
6) The operator records the time and temperatures of the pot, 
vap~r, and cooling water on the condenser outlet. 
7) The operator opens the steam valve to the still heating 
coil and sets the steam regulator to 40 psig. 
8) The operator monitors the still pot temperature. At 110-130F 
solvents usually begin to vaporize from the crude in the still. 
The vapors pass to the condenser where they cool and become a 
liquid which then appears flowing in the sight glass above the 
product pump on each still. If the material in the sight glass 
is dirty, the operator turns off the steam to the heating coil and 
sets the vacuum controller to 30. He opens the atmospheric vent 
on the still after hooking up the nitrogen purge system to the vent. 

l{o( 
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A check valve on the nitrogen purge system will clatter 
when the atmospheric condition is reached. The operator 
removes the nitrogen purge system and goes back to step (l) 
and starts over again. Any dirty material in the lines is 
drummed. 
9) The operator turns on the product pump when clean distilled 
solvent first appears in the sight glass. The pump, which can 
pump 1/2 to 5 gallons per minute automatically, transfers the 
liquid to a 1000 gallon receiver. 
10) The operator records the time and temperature when the still 
starts to distill. 
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Operature - Routine procedures 

d) Distillation of solvents during run. 
During the run the operator watches the sight glass and 
vacuum indicator. Every other hour the time, vacuum, and 
temperatures of the vapor_, pot, and condenser outlet water 
are entered on the run sheet. When a receiver almost 
fills,-~he operator takes a sample to check for color before 
pumping the liquid in the receiver. He then pumps it to a 
storage tank specified by the supervisor. The operator enters 
the time, storage tank gauge readings, before and after pump
ing, and the corresponding gallons. The gallons are then 
subtracted from the total initial charge to the still. The 
remaining gal.lons in the still are entered on the still run 
sheet. 
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Operator - Routine procedures 

e) Sampling of residue to shutdown still. 
As solvents is distilled the residues is concentrated and 
its viscosity or thickness increases. The operator takes 
a 4 ounces sample from a sample valve on the still coil 
\-l'hen approximately 40-50% of the charge volume is distilled. 
When~t~e sample cools and its consistency is like molasses, 
the still is shutdown. 
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Operator - Routine procedures 

f) Shutdown of still 
The shutdown procedure for a still under vacuum conditions 
is as follows: 

1) The operator enters the gallons remaining in the still 
and the time of the shutdown on the run sheet. 
2) The operator closes the steam valve to the still heating 
coil. 
3) The operator turns off the vacuum pump and seal water. 
4) The operator attaches the nitrogen purge system to the 
atmospheric still vent line. 
5) The operator opens the still vent valve. 
6) The operator opens the nitrogen valve and sets the rota
meter at 30 to bring the still back to atmospheric pressure. 
A check valve on the purge system clatters when atmospheric 
pressure is reached. 
7) The operator turns off the product pump when the flow in 
the sight glass is reduced to a trickle. 
8) The operator leaves the still recirculating pump on 
during and after the shutdown. 

The shutdown procedure for a still at the atmospheric condition 
is as follows: 

1) The uperator enters the gallons remaining in the still and 
the time of the shutdown on the run sheet. 
2) The operator closes the steam valve to the still heating 
coil. 
3) The operator turns off the product pump when the flow in 
the sight glass is reduced to a trickle. 
4) The operator leaves the still recirculating pump on during 
and after the shutdown. 
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Operator - Routine Procedures 

g) Pumping residue to Location C. 
Residues are pumped from the stills with a residue pump 
to storage tanks at Location C. Figure 3 shows the stills and 
pump, and Figure 4 shows the storage tanks at Location C. The 
procedure for pumping the residue is as follows: 

1) The supervisor specifies the proper storage tank at Location 
This information is written on a daily run sheet for each still. 
2) The operator, wearing the emergency belt, determines the 
inches corresponding to the gallons of residue in the still for 
the specified storage tank. 
See table below. 
Tanks - 202,203 

204,205,206 
Gallons Residue 

540 
810 

1080 
1350 
1620 
1890 
2160 
2430 
2700 

Inches 
10 
15 
20 
25 
30 
35 
40 
45 
50 

Tanks 210 
211,212 

Gallons Residue 
700 

1050 
1400 
1750 
2100 
2450 
2800 
3150 
3500 

3) The operator then measures the void space in inches in the 
storage tank at Location C to check if the tank will hold the 
gallons of residue figured in tank inches. 
4) The operator sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
5) The operator checks the tank overfill alarm. 
6) The operator opens the valve on the storage tank. 
7) The operator walks the line from the storage tank to the 
residue pump opening the proper valves and closing unused 
valves attached to the line. 
8) The operator opens the bottom valve on the still. 
9) The operator turns on the residue pump. 
10) The operator loosely touches the line until it warms. 
ll) The operator walks the residue line to the storage tank to 
check for leaks. 

c. 

12) The operator watches the pin move on the guage at the storage 
tank to check that the residue is being pumped to the proper tank. 
13) The operator periodically checks the residue line to make 
sure that no one has changed the valve settings and that the line 
is not leaking. 
14) The operator remains in the area during the pumping of the 
residue. · 
15) The residue pump changes pitch when the still goes empty. 
The operator then closes the bottom valve on the still and dis
charge valve on the pump. 
16) The operator turns off the pump. 
17) The operator checks that the still is empty by opening a 
drain valve on the bottom of the still and draining the line into 
a bucket. 
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18) The operator closes the valve on the storage tank at 
Location C. 
19) The operator closes all valves on the lines between the 
storage tank and the still. 
20) The operator enters the time, storage tank, and gallons 
pumped from the inches on the gauge on the still run sheet. 
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Operator - Routine procedures 

h) Digging still heating coils 
The procedures for digging the still heating coils is as follows: 

1) The operator closes the 3 inch inlet recirculating valve to 
the coils. 
2) The operator connects a nitrogen hose to the south end of the 
coil arid blows any material left in the coil back into the still. 
3) The operator closes the 3 inch outlet recirculating valve on 
the coils. 
4) The operator drains any material remaining in the coil through 
a sample valve at the north end of the coil. 
5) The operator removes the bolts on the coil flange. 
6) The operator slowly pulls out the coil from the recirculating 
line to a support stand until he sees the end of the coil. Any 
excess-material on the coils drains into trough on the north end 
of the coil. 
7) The operator scrapes the coil with a curved spade until bare 
metal is seen. 
8) The operator inserts the coil back into recirculating line and 
attaches the bolts to the flange. 
9) The operator cleans 4 coils in #1 and #2 and 2 coils on 
#3 still. 
10) The operator enters that the coils were dug on the still run 
sheet. 
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i ) Distillation of Solvents in #7 still. 

#7 still is a stainless steel 6000 gallon still fitted 
with a fractionating column and receiver. Solvents are 
fractionated or separated by liquids flowing down the 
column while vapors flow up the column from the still. 
Liquid flow down the column is controlled with a rota
meter and pump which pumps liquid from the receiver. 
The liquid level in the receiver is held constant by 
adjusting a rotameter on the line to the storage tank. 

The still runs at atmospheric pressure but is rated 
for full vacuum. Typical charges for the still are 
5000 gallons. Routine procedures for charging and 
still startup are identical to the other three stills 
running at atmospheric pressure except #7 still has no 
recirculating pump. 

During the run the operator maintains constant reflux 
rate to the top of the column and varies the takeoff 
rate from the receiver to the storage tank to main
tain a constant level in the receiver. He records pot 
and vapor temperatures, r2flux rate, and takeoff rate 
every other hour. 

The supervisor instructs the operator when to shutdown 
the still. The operator then turns off the steam to 
the heating jacket and the reflux pump. The operator 
p~mps the residue to a tank designated by the supervisor. 



2 ) Unloaders - Location A,B and C 

Unloaders pump hazardous waste from tank wagons at 
unloading ramps in Location Band c. (See Figure 1) 
to ~torage tanks. They also unload drums of haz
arcous waste from box trailers to Location A (See 
Figure 1) and pump their contents to storage tanks 
in Location B or C. 

Routine procedures are as follows: 

a) Unloading tank wagons of hazardous waste. 

b) Unloading box trailers of hazardous waste at 
Location A. 

c) Pumping hazardous waste in drums at Location A 
to storage tanks. 

d) Charging viscous liquids in drums to small~ 
blending tank at Location A. 

e) Pumping liquids in small blending tank at 
Location A to storage tanks at Location C. 

Detailed procedures for steps (a) through (e) are 
attached. 
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Unloader - Routine 

a) Unloading tank wagons of hazardous waste 

Hazardous waste is pumped from tank wagons at unloading 
ramps at Location Band C to storage tanks 1A,1B,116-126. 
Figures 1,2,4 show the location, pumps, piping and valves 
for each tank. The gauges on the storage tanks are counter
weight float type. When the counterweight is at the bottom 
of the tank, the tank is full. When the counterweight is 
'at the top of the tank, the tank is empty. Table 1 shows 
the gallons of void space and corresponding inches on the 
straight side of each tank. The procedure for unloading 
tank wagons is as follows: 

1) The supervisor checks the manifest papers. 
2) The unloader, wearing a protective suit and emergency 

belt, vents the tank wagon. 
3) The unloader opens the manway. 
4) The unloader lowers a sample container to the bottom 

of the tank wagon. 
5) The unloader brings the sample to the lab. When the 

supervisor analyzes the sample, he instructs the un
loader to unload the tank wagon to a specified storage 
tank. 
6) The unloader measures the void space inches in the 
storage tank to check if the tank will hold the gallons 
in the tank wagon (See Table 1). 
7) The unloader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
8) The unloader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. 
9) The unloader connects the unloading hose to the tank 
wagon. 
10) The unloader walks the line from the tank wagon to the 
storage tank, opening the proper valves and closing un
used valves attached to the line. 
11) The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
12) The unloader checks the tank overfill alarm. 
13) The unloader opens the valve on the storage tank. 
14) The unloader turns on the unloading pump. 
15) The unloader slowly opens the bottom valve on the tank 

·wagon. He feels the 3 inch unloading hose become heavy 
with material. 
16) The unloader looks into the top of the tank wagon to 
check that the material is being pumped from the tank wagon. 
17) The unloader walks the line to the storage tank to check 
for leaks. 
18) The unloader watches the pin move on the gauge at the 
storage tank to check that the material is being pumped 
to the proper tank. 
19) The unloader checks the transfer line periodically to 
make sure that no one has changed the valve settings 
and that the line is not leaking. 

11{ 



20) The unloader remains in the area during the pumping of 
the material. 
21) The unloader watches the tank wagon go empty and then 
closes the bottom valve on the tank wagon. 
22) The unloader turns off the pump and immediately closes 
the discharge valve on the pump. 
23) The unloader closes the valve on the storage tank 
first and then closes valves on the transfer line. 
24)~ The_unloader removes the unloading hose slowly from 
the tank wagons. 
25} The unloader d~onnects the grounding device and re
moves the chocks. 
26) The unloader signs the manifest papers with the super
visor's approval and returns them to the driver. He 
also informs the driver that all valves are closed and 
hoses are disconnected. 
27) If the filter on the suction side of the transfer pump 
should plug during unloading, the following steps are 
taken: 

i ) 

i i) 
iii) 

iv) 

v) 

vi) 

vii) 

viii) 
ix) 

x) 

xi) 

The unloader closes the valve on the suction 
side of the filter. 
The unloader turns off the transfer pump. 
The unloader opens the nitrogen valve on the 
top of the filter to blow material out of the 
filter. 
The unloader closes the valve on the nitrogen 
line. 
The unloader closes the valve on the outlet of 
the -filter. 
The unloader opens the bleeder valve to relieve 
the nitrogen pressure in the filter. 
The unloader removes the lid and cleans the 
filter dumping its contents into an openhead 

. drum 
The unloadcr replaces the lid. 
The unloader tests the filter gasket with nitrogen 
pressure. 
The unlo~der opens the inlet and outlet valves 
on the filter. 
The unloader turns on the pump and continues 
unloading the tank wagon. 
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I· GALLONS IN VOID SPACE 

I 

II 
Inches 1A I 1 B 120 121-126 202-206 210-212 

10 200 400 480 540 700 

II 20 400 800 960 1080 1400 

30 600 1200 1440 1620 2100 

I· 40 800 1600 1920 2160 2800 

I 

II 
50 1000 2000 2400 2700 3500 

60 1200 2400 2880 3240 4200 

., 70 1400 2800 3360 3780 4900 

80 1600 3200 3840 4320 5600 

II 90 1800 3600 4320 4860 6300 

100 2000 4000 4800 5400 7000 

II 110 2200 4400 5280 5940 7700 

IJ 
120 2400 4800 5760 6480 8400 

130 2600 5200 6240 7020 9100 

II 140 . 2800 5600 6720 7560 9800 
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Unloader - Routine procedures 

b) Unloading box trailers of hazardous waste at Location A. 

Location A is a 4 foot raised concrete pad 56 x 50 covered 
by a sheet metal roof (See Figure 5). The procedure for 
unloading box trailers at Location A is as follows: 

1) The supervisor checks the manifest papers. 

2) The unloader chocks the trailer to prevent movement 
from the unloading pad. 

3) The unloader, wearing the emergency belt, opens the 
door on the trailer. 

I 
I 
I 
I 
I 
I 

4)· If there is no strong chemical odor, the unloader I 
rolls the drums in the box trailer to the raised pad. 
If there is a strong chemical odor, the unloader fits 
a respirator and sounds an alarm and awaits his I 
supervisor's instructions. · 

5) The unloader must sample drums designated by the 
supervisor as follows: 

i) The drum is vented by slowly loosening the 2 inch 
bung. 

ii) After the bung is removed, a 1/2 inch tube about 
3 feet long is lowered into the drum. 

iii) The unloader takes a sample by sealing the top 
of the tube, then removing it from the drum and 
emptying its contents into a jar. 

iv) Samples are brought to the lab and inspected by 
•the supervisor. 

6) If the samples are approved by the supervosor, the 
unloader signs the manifest papers. With reliable and 
regular customers shipments are accepted and unloaded 
before sampling. 

7) The unloader removes the chocks after the trailer is 
unloaded. 
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Unloader - Routine procedures 

c) Pumping hazardous waste in drums at Location A to storage 
tanks. A pump centrally located on the raised pad at 
Location A is used to pump the liquid in the drums to 
storage tanks in Location B or c. Figures 2,4 and 5 show 
the pump, lines, tanks, and valves. The procedure for 
pumping the liquid in the drums is as follows: 

i) The unloader is instucted by the supervisor to pump 
the liquid in specified drums to a designated storage 
tank. 

2) The unloader, wearing a protective suit and emergency 
belt, measures the void space in inches on the 
designated tank to check if the tank will hold the 
gallons of liquid in the drums. Tabel 1 shows the 
gallons and corresponding inches for each tank. 

3) · The unloader closes the valve on the discharge of the 
pump at Location A. 

4) The unloader walks the line from the drum storage area 
to the storage tank, opening the proper valves and 
closing unused valves attached to the line. 

5) The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 

6) The unloader checks the tank overfill alarm. 
7) The unloader opens the valve on the storage tank. 
8) The unloader slowly unlooses the bung on the first drum. 
9) The unloader places the charge pipe into the first drum 

with the valve on the charge pipe closed. 
10) The unloader opens the valve_pn the discharge of the 

pump. 
11) The unloader starts the pump. 
12) The unloader opens the valve on the charge pump. 
13) The unloader opens the air bleeder valve on the pump 

until air is evacuated from the system. 
14) The unloader closes the valve on the charge pipe after 

emptying each drum so that air will not be drawn into 
the system. 

15) The unloader closes the valve on the charge pipe and 
then turns off the pump after two drums are pumped. 

16) The unloader walks the line looking for leaks, and he 
also checks the pin to make sure that the material is 
being pumped to the correct tank. 

17) The unloader continues to pump the specified drums. 
rs) The unloader closes the valve on the charge pipe after 

the last drum is emptied. 
19) The unloader turns off the pump and immediately closes 

the valve on the discharge of the pump. 
20) The unloader closes the valve on the storage tank first 

and then closes the valve on the transfer line. 
21) The unloader rolls the empty drums to a trailer spotted 

at Location A. 
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22) If the filter on the suction side of the drum pump 
should plug during pumping the following steps are 
taken: 

i ) 

i i ) 
.. -

iii) 

iv) 
v) 

vi) 

vii) 

The unloader removes the charge pipe from 
the drum allowing air to enter the filter 
to clean the liquid from the filter body. 

The unloader turns off the pu~p immedi
ately closes the valve on the discharge of 
the pump. 

The unlcader opens the lid and cleans the 
filter dumping its contents into an open
head drum. 

The unloader replaces the lid. 
The unloader places the charge pipe into a 

drum and closes the valve on the charge 
pipe. 
The unloade~ opens the valve on the discharge 
of the pump and turns the pump on. 
The unloader continues to pump drums. 
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Unloader - Routine Procedures 

d) Part A Procedure for Emptying Drums into Box 

Charging viscous liquids in drums to small blending tanks 
at Location A. 
A 1000 gallon blending tank is used to hold liquids too 
viscous or thick to handle with the regular drum pump. 
The viscous contents of drums are dumped into a 4 x 4 box 
where they are pumped to the blending tank (See Figure 5). 
The procedure is as follows: 

To assure overfill prevention, a fixxed maximum number of 
16 drums is set in front of equipment before any product 
movement is initiated. The straining bin has a 150 gallon 
capacity and is emptied before adding material from another 
drum. The blending tank has a 1000 gallon capacity, thus 
the 16 drum maximum affords a safety margin. Any necessary 
thinning is done with the loader obseving the liquid level, 
through the open manway, at all time. 

During the filling of the blending tank, the unloader wears 
protective suit and emergency belt. During emptying drums 
into the bin and during the emptying of the tank through the 
straining bin, the unloader wears a protective suit, emergency 
belt and a respirator. 

1) The unloader rolls the drum to a position in front of 
the dumping ramp. 

2) The unloader checks the void space i~ the blending tank 
to make sure that it can hold the contents of the drums. 

3) The unloader starts the dumping box pump setting va;ves 
so that the liquid will be pumped to the blending tank. 

4) The unloader slowly loosens the 2 inch bung and removes 
it from·the drum. 

5) The unloader slowly pushes the drum over to the hori
zontal position on the dumping box ramp. 

6) The unloader slowly removes the 3/4 inch bung by posi
tioning himself on the grating besides the dumping box ramp. 

7) The unloader removes solid material that may collect on 
the dumping box screen with a shovel placing it in an open
head drum. The shovel is a special non-spark aluminum 
type which is dedicated to the area. 

8) The unloader takes a sample of the material in the tank 
when it is about 2/3 full and gives it to the supervisor. 

9) The unloader dumps thinning material into the dump box, 
if instructed by the supervisor, to thin down the viscous 
liquids in the blending tank. 
10) The unloader rolls the empty drums to a trailer spotted 
at Location A. 

177 
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Part B Procedure for Pulling Viscous Materials into 1000 I ; 

Gallon Blending Tank (#20) with Vacuum 

1) Unloader, wearing a protective suit and an emergency I 
belt, checks the void space in blending tank to make 
sure that it can hold the contents of the drums to be pumped. 
2) Unloader secures manway on blending tank, checks 
connections to vacuum pump and checks operation of float I I, 

check valve. 
3) Unloader applies vacuum to blending tank, allows vacuum 
to build in tank and checks for lea}:s. I ':i 

4) Unloader uses 1~" charge.pipe connected to charge line 
at bottom of blending tank, opens valve to empty drum into 
tank. When drum is empty valve is quickly closed. I 
5) For drums too viscous for 1~" charge pipe, 3" charge 
pipe is used on open head drums. Charge line valve is 
quickly closed when drum empties. 
&) Unloader turns agitator on when tank is abour half full. I 
7) Unl6ader inspects material in tank when quantity of 
drums is pum~ed. Vacuum to tank is released and supply 
shut off. Sample is taken to supervisor for possible I 
thinning or pumping instructions. 
8) Unloader pumps thinning material into blending tank, 
observing level. 
9) Unloader rolls empty drums to spotted trailer. I\ 
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Unloader - Routine procedures 

e) Pumping liquids in small blending tank at Location A to 
storag~ tanks in Location C. 
Figures 4 and 5 show the location of the blending tank 
and storage tanks. The procedure is as follows: 

1) The unloader is instructed by the supervisor to pump 
the liquid in the blending tank to a designated storage 
tank in Location C. . 
2) The unloader, wearing the emergency belt, measures the 
void space in inches on the storage tank to check that the 
tank will hold the gallons of liquid in the blending tank 
(usually 1000 gallons). Table 1 shows the gallons and 
corresponding inches for each tank. 
3) The unloader walks the line from the small blending 
tank area to the storagr tanl<, opening the proper valves 
and closing unused valves attached to the line. 
4) The unloader sets the pin on the weld mark on the 
tank approximately 5 feet off the ground. 
5) The unloader checks the tank overfill alarm. 
6) The unloader opens the valve of the storage tank. 
7) The unloader turns on the pump at the blending tank. 
8) The unloader opens the bottom valve on the blending 
tank. 

A) Unloader can also drain material frombottom of 
blending tank, accross screen in the 4 x 4 box 
(wearing a protective suit, emergency belt and 
a respirator) then pumps out to Location C. 

9) The unloader looks into the manway of the tank to 
check for leaks. 
11) The unloader watches the pin move on the gauge to 
check that the material is being pumped to the proper 
storage tank. 
12) The unloader remains in the area during the pumping of 
the material. 
13) The unloader, wearing a respirator, watches the 
blending tank to empty and then closes the bottom valve 
on the tank. 
14) The unloader turns off the pump and immediately closes 
the discharge valve on the pump. 
15) The unloader closes the valve on the storage tank first 
and then closes the valves on the transfer line. 
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1 9 ) 
20) 

21 ) 

22) 
23} 

24) 
25) 
26) 
27) 

28) 
29) 

30). 

31 ) 

32) 

The loader turns off the loading pump. 
The loader closes all valves between the storage tank 
and the tank wagon except for the valve on the tank 
wagon. 
The loader blows the loading hose clear with nitrogen 
to remove any liquid in the line. 
The loader closes the valve on the tank wagon. 
The loader opens the bleeder valve on the line to 
relieve the nitrogen pressure. 
The loader disconnects the loading hose. 
The loader samples the tank wagon from the manway. 
The loader closes the manway and vent valve. 
The loader fills out the tank wagon manifest with the 
supervisor's approval. 
The loader has the driver sign the manifest. 
The loader retains the generator copy and returns it 
to the supervisor. · 
The loader disconnects the grounding device and removes 
the chocks. 
The loader informs the driver that all valves are closed 
and hoses are disconnected. 
If the filter on the loading pump should plug during 
loading, the following steps are taken: 

i ) 

i i ) 
i i i ) 

iv) 
v) 

vi) 

vii) 

viii) 
ix) 
x) 

The loader closes the valve on the suction side 
of the filter. 
The loader turns. off the loading pump. 
The loader opens the nitrogen valve on top of 
the filter to blow material out of the filter. 
The loader closes the valve on the nitrogen line. 
The loader closes the valve on the outlet of the 
filter. 
The loader opens the bleeder valve on the filter 
to relieve the pressure in the filter. 
The loader removes the lid and cleans the filter 
by dumping its contents into an openhead drum. 
The loader replaces the lid. 
The loader tests the filter gasket with nitrogen. 
The loader opens the i:tlet and outlet val 'res on 
the filter. 
Th~ lc~det turns on the pump and continues loading 
the tank wagon. 
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3) Loaders 

Loaders pump hazardous waste in storage tanks at Location C to 
a tank wagon in the loading area (See Figure 4). 

Routine procedures are as follows: 

a) Loading tank wagons with hazardous waste. 

Hazardous waste is pumped from storage tanks in Location C 
to a tank wagon in the loading area. Figure 4 shows ~he 
location, pump, piping and valves for each tank. The gauges 
on the storage tanks are counterweight float type. When 
the counterweight is at the bottom of the tank, the tank is 
full. When the counterweight is at the top of the tank, the 
tank is empty. Table 2 shows the gallons of material and 
corresponding inches on the straight side of each tank. The 
procedure for loading tank wagons is as follows: 

1) The supervisor instructs the loader to load the tank 
wagon with a specified amount from a spec~fied storage 
tank. 

2) The loader, wearing a protective suit and a emergency 
belt, vents the tank wagon. 
3) The loader opens the manway on the tank wagon. 
4) The loader inspects the tank wagon to make sure that 
it is empty. 
5) The loader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
6) The loader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. 
7) The loader connects the loading hose to the tank wagon. 
8) The loader walks the line from the tank wagon to the 
storage, opening the proper valves and closing unused 
valves attached to the line. 
9) Tha loader sets the pin on the weld mark on the tank 
approximately 7 feet off the ground. 

10) The loader opens the valve on the storage tank. 
11) The loader turns on the loading pump. 
12) The loader walks the line from the storage tank to the 
tank wagon to check for leaks. 

13) The loader looks into the top of the wagon to 
check that material is being pumped to the tank wagon. 
14) The loader watches the pin move on the gauge at the tank 
to check that material is being pumped to the proper 
tank. 

15) The loader checks the tran~fer line periodically to make 
sure that no one has changed the valve settings and that 
the line is not leaking. 

16) The loader remains in the area during the pumping of the 
material. 

17) The loader checks the tank wagon level periodically to 
make sure that the specified amount will fit into the tank 
wagon. 

18) The loader closes the valve on the storage tanks when the 

pin reaches the specifiec mark. 



4) Tractor driver 

Some shipments of drums of hazardous waste arrive in 
-trailers which are not the same height as the raised 
pad at Location A. The tractoe driver unloads the 
drums from the trailer and hauls them to the raised 
pad. 

a) Unloading trailers of hazardous waste with the tractor. 

Trailers, that are not the same height as the raised 
pad, are usually spotted in the area west of location A. 
Drums are transferred by the tractor driver to the raised 
pad. The procedure is as follows: 

1) At the direction of the supervisor the tractor driver 
opens the doors of the trailer. 

2) The tractor driver positions the tractor at the rear 
opening of the trailer with the drum bucket flush with 
the trailer floor. 

3) The tractor driver chocks the trailer to prevent 
movement in both directions. 

4) If there is no strong chemical odor, the tractor driver 
rolls 6 drums into the tractor bucket. If there is a 
strong chemical odor, the tractor driver makes his 
supervisor aware and awaits his instructions. 

5) The tractor driver slowly raises the bucket about 6 
inches and backs away fro~ the trailer. 

6) When the bucket is about 5 feet from the trailer, the 
tractor driver lowers the bucket to 1 foot from the 
'::Jround. 

7) The tractor driver transports the drums to the raised 
pad to unload them. 

8) When the supervisor approves the drums, the tractor 
·driver rolls them to a designated area. 

9) The tractor driver continues to unload the trailer 
until it is empty. 

10) The tractor driver removes the chocks. 
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---------------------------------------------------------

Laborer 

Laborers assist tractor drivers and unloaders in unloading box 
trailers and pumping drums. Their efforts are regularly directed 
by supervisors, unloaders or tractor drivers and they wear 
the same PPE previously mentioned in this section. They also 
dig solids which collect in the storage tanks and stills 
dur~ng processing. The routine procedures are as follows: 

a) The laborer rolls drums from a box trailer to the tractor 
bucket or the raised pad at Location A. 
b) The laborer assists the unloader in pumping drumi at 
Location A by opening bungs on designated drums or transferring 
the charge pipe from one drum to another which is already opened. 
c) The laborer assists the unloader in charging viscous liquids 
from drums to the small blending tank by rolling drums to the 
dump box ramp or dumping their contents into the dump box. 
d) The laborer assists the unloader in solidifying solid material 
in drums by draining any free liquid from solid drums. This 
drained liquid is put into drums for future pumping to Location C. 
e) The laborer rolls empty drums to the spot~ed trailer. 
f) The laborer digs solids which collect in stills and storahe 
tanks during processing. The procedure is covered under the ~ 
Hazardous Atmosphere Entry Program. 
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6.) Solids Pail Loader 

I 
I 

Work outline for the filling of 6 gallon pails of hazardous 
waste flammable solid material packaged and stored on pallets 
of 36 pails each. I 
A. 

B. 

c. 

D. 

The following list of equipment and tools to be used. 

1. ·Mixing Tub 
2. Filling Funnel 
3. Plunger 
4. Aluminum Shovels 
5. Brass Har.uner 
6. Tow Motor & Fork Extender 
7. Hisc. Drum Opening Tools 

(Bung Wrench, Speed \.Jrench 
etc.) 

10. 
11. 

12. 
13. 
14. 
15. 

Cones or Stanchions I 
PPE Personal Protective 
Equipment (Respirator 

1 with R-21 Cartridges 
with back up R-21 
cartridges available) 

1 Scale 
Lid Crimper 

8. 
9. 

Drum Tilter 
Barrier Tape or Rope 

Air Signal Horn 
Eye Wash available 

Following list of material to be secured 

1. 
2. 
3 . 

4. 

5. 
6. 
7. 
8. 

9. 
10. 

Bag(s) of Slikwik 
36-6 gallon pails 
1-GNA Pallet 40" x 48" 
(Pallet to be four way entry) 
36 Dot (Flammable Solids) and 
(yellow) 
Black felt tip marker 
Chem-Fuel's Blend Log Sheet 
Clip board, pen and pencil 
Full or partial full 55 gallon 
waste solids 
4 oz. sample jars 
Paper towels 

Hazardous Waste Labels 

drums of hazardous 

Secure the area around the mixing tub. (Refer to area 
layout attached) Notify the Site Health and Safety 
Officer for the purpose of inspection of the area and 
permission to proceed. 

Locate 
proper 
area) 
dumped 
MX-241 

the equipment and materials to be handled in the 
locations. (Either inside or outside containment 
Affix the proper PPE. The drum that is to be 
into mixing tub must first be checked with the 
for any sign of a high LEL reading. 

I, 
I 
I 
I 
I 
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I 
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E. With the Fork Extender attached to the Towrnotor and the 
Drum Tilter fastened to the drum, dump the contents of I 
drum into Mixing Tub. Use brass hammer and aluminum 
shovel to remove all the waste material from drum. 

F. Secure the empty drum. I 
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G. The mixing tub is to be checked again with the MX-241 
to assure LEL level has not risen due to agitation of 
the material when dumping from the drum to the ~ixing 
tub. Size solids in the mixing tub and add Slikwik if 
necessary, to pick up any liquid that may be present. 
Take a 4 oz. sample of the solids in the mixing tub 
and record drum number on lid. 

H. Place an empty 6 gallon pail under the funnel and shovel 
the solids from the mixing tub unto the funnel until the 
pail is full. use the plunger to compress the mixture 
but do not exceed the top 1" rolling hoop (if Slikwik 
is added to the top of the pail, this also must be 
compressed so as not to exceed the top rolling hoop.) 

I. The outside appearance of the pail is very important. 
Clean the pail sides with paper toweling, if necessary, 
and discard the dirty paper toweling into the next pail 
to be filled. The clean pail can now be removed from 
the secured area and placed in the designated Weigh and 
Label Area. 

J. Continue filling the pails until the m~x~ng tub is empty. 
All the solids that were emptied from drum No. 1 should 
be now in 6 gallon pails and stored in the Weigh and 
Label Area . 

K. PPE is to remain on in the secured area during the 
filling operations. Remove and secure PPE (Protective 
suits, rubber gloves, respirator, etc.) before moving 
to the Weigh and Label Area. 

L. Weigh pails, crimp the lids and record pounds on the 
lid(6 gallon pails are 26 guage and are not to exceed 
60 pounds gross). Pail lids are also to be marked with 
the ·pallet letter and pail number. This information is 
then transferred to the Chem-Fuel "S" Blend Log Sheet 
along with the generator name, manifest document number 
and hazardous waste code. 

H. DOT {/4 Flammable Solid Label and Hazardous Waste Label 
are affixed to pail and stacked on pallet. 

N. The Site Safety and Health Officer will monitor the 
transferring operations and make adjustments to the PPE 
based on his monitoring results. Each drum may require 
an upgrading or downgrading of the PPE level. 

0. The Pail Filler will return to step 11 D11
- affix the required 

PPE and begin operations on the next drum to be processed. 

P. Shutdown and Decontamination Procedure: 
1. Scrape all the solids from the equipment used into 

the mixing tub. 
2. Remove the collected solids from the mixing tub and 

deposit ·them into a partially filled or empty drum 
of the same waste code. 

lS3b 



3. Remove the PPE according to normal decontamination 
procedures. Disenfect and properly store the 
respirator. 

4. Unsecure the area and return all equipment and 
unused materials. 

Q. Return the empty drums to the proper storage area. 
Return the partially or full solid drums to the proper 
storage area. · 
Move partially or full pallets of pails to the designated 

/storage area,. return the Chem-Fuel "S" Blend Log Sheet 
·and the samples to Production Supervisor. 

LB3 c. 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



. . . ,---. : :q- i:~;;-:. ;·. CH£1/1- /V£L :;;; .Bt£/JO : 
· :·.: :r~:::J·~ 1r:· :r: . ·:· /iee:-/1 (/lYotf'r . . : : · · . ; ·1 i 1 .. : • • • ... ''1'1" ..... "I'. , .... '(: . ) ..... ' . . I' :·j· .. . .. . ; .... -1 .. 

1
· .... I ·~ ·• ·. . 7/./n/rr~L ..... - i . : , . . . · . /J -~ ..... · · ..... .....: .. --i--...!..

1
• .. : • ., .. : _/_'7rrLrr . , .. :.: .. :. :.,.; .. · .... ; ; 1 • ..;.!., ... : ... ,. 

I 
' l_j I • I 0 • ' • • • • I • I I . . . I .. _f_l_ .. j.~ .. t-··:t .. . . . ........ , • .. , ... ' . ' ......... ' r· "I' -· ,. : • • • : · ... , ..... --~---!·(:·!" .. ! ·i·:: 1.·: .. !.;;: '':. :! •. ~ .. :.-T"""I'l .. : ... :! ... :·- -!-- .l..rr·,--t· ... . . ', .. :!I·:·'-,·;·: ... ,:._.::.·~,.-.~--~~-:~.r.·.!:-:·~.·::.-.:~··:.:. :1·;.:.·:: .. ··'·r~·~+·:-i·.,. .. , .. ~ . . .. ~ .. l . H-1 I I···. . - 1 • 

. .... _: -~!~:.~ .... _:,·.·.·_-_-__ :r,·:~_-11 .. ·.·.~-~~.·.-.--·':.:~_.·_·.:~. : __ ·~~;····:···:: : ___ .:'· ·.· :. ':: . ,:i···_· ·:::: !!~·- ·!::; ..• 1::_·.·--:::· .. · ':;: ._.;:_'_. :.: ... ·.~ .".: .. · .• :: : ; .: : .. ; -~ r~~ T:; ; : ; : ~ i : .J : ;. . , . ~ : n: :- :. ; ~ ( : . ; :. : ; 

l
·j.,.;.r;.: ... : - ~ _.:~---•--· -- -).( ·:····~·· .. ··:··~.····· .,~·· 

1 

.. :-~·1·: .;.: ...... ' · · · · ' ' : i -i-1-~ ~ lTi l : · ~-•.· · .,...-,:.~.~n-n' 4z:-.r~:.": :·.·:":" : ·, :· :· ·,.: : :_ :·i·: .. j·T!·: .. . .. . .. •·,·r·····:·l i'"l ~: . ~~//~ ''1"'''''1 I • • '• . • ; o j ... l.l.r '1"1"'' ' : j •' :r?~~d'J!:£ -?::iA I: i,P!_A_; o • •• ! o I, -iij·~-•. l.,.,.:.,, -·· . . . '.! , .. ~ .. j+IT'"' I.:. . .• 1. :~1"1'.-.;.:1. '/"T~&P-2~-l. , .. ; ... 
j·. !'l''·i·l .. ,_ -:-; · · · · · ; i· .. ····rr· ... 1.:: .. , , .

1

. j '·':,I::·.·::,; :·!·:·:·:·-T·r ;~-; 1·11 · 

ll:.·;,IJ,~:~,~~j::,:,:t:~,·.-:· ·;;:::::.: ::!:l:,!:.::~.·~, . .r:·!~ -).l :·~ ~: :: .: :: -.-~!! ~! l. i.·:·~ ~-::: i ::!:.;·.T.:::::,~:l~-~:·_ .. J:-:1~~:·11· • , 
1 

., .. 

1 

.. 1' .
1 

.~ .. ' ... 1 . : .. • , • • • , • .. ..

1

.. 1 • r . . ~ . . . . . . . : , : : ; i ! ~ : , · : : 1 ·! : . : ! .. ; . r. ~- :. . + -
I i' . • I I ' , • • ' J ~ • :. I 0 I 1." . . ' .· . ;· ·. :! ,·.· II :' .' ·,·.· ,·· ·!! ', ,' :1 :' .·.· :1 ·,•r lj"l~ ...... r,_·!.•.· -~ •• .•• • .• ..• _.,._.L·.·,:· ~ ;:r.r: ·:~·- ~i-.,.~~::.·.~. ~:.-~::; :. : ·. : .. ··r :-··:··, =·i,;:: .• -

1 
.... I• .; .... 1.1 . : .. I .. j ... ; ... I I" ......... , ••. ,.,.. . - • . . . ,. . . h/;..~LJ: . ~.,.,._;.i A-£..£/1 i .; ;. I j .. l .. -·- -'I' -.,· .; :.:.: .• ; .•. 1 .. :-1 .... :; .. : ...... ,, ... :.l.t .. ; ... :-~-: .... :. . K/&.l'<ri"T;,, Q.FI:'oo.I"T• ..... :.:-1 ... --•·" ~-! ~ .. ·; i i·1·:- ·; ·ir;·: ,.I···· ;·i·l·: .. r;·r I .. :·· ~' (1-:-:-l: • · · · · ··:·· .. 1·-i .. .:..: !·",·': · 
t 

·1·:··· ., ,.,, .. !'l:l·l·~·l;i: 1 '/~'~"·~'t::• ,, .... t· ~ J;":''l'"f"j·l··t:· ····•·•·:··:·! •·· ·•• ~Q• ,•rl:• • ··ft '· '" :·;! !' 'l'!";"i'l"!"~·!'"'l"l·!·;·;. ~~JAnoJ I · ~:.s·-~;.,.: "''.-!!-• ..,.-,·A.M..¥': • •; 

I · : ; : · : : · ; ·:· :· : i i>~x~~~~~-~8' · · ~~~- . ,;. : .. : . : L:J i ~·-:-- : : ; ,7:;~~;;~ . : : : 
I 

,., .... · ............ ., ..... _., ... , ....... 1- ..... , · /1.4-" · rR/'_._ · r· · • • ·' · • I· · . ' ' . 1
' 

I 
... : .. : ... ;.: .. . ,: ..... ~.; . ., .. !._, . .!., ... : . ,..,,~;&:.s· ;;,;;.: i.:.::.: .... , ... · ... ::·:· . . ; :.. . .. ; : . . . : , , , , . . JE.e.t.iix 'L ., . . : ; : . . . : , ... ~ ..... ·; : : .. · · · · .. , .. · · ·· Pt:.v.ut:Fc.e. 1 ·r •·'·I ; .. ·, · · · "'i'(J~?,J'- • · · · · ·: · · · · · i: ... •: · · 1 r • 

I
. . I : ; ; I . i :. ;. . : ,1} ;,/. . c-: I : .I I ! : . : I : . . . I ~ ! ; : . . ' : : I : : • : :· • • : ; : : i . ! I •. ; 'I ..... I"' '1' :· /f/-JI/111n7t/.#/ ch'I'()J/L:L--t .. .. ' ... . . . . . . . . . .. I •..• I' r ...... I ........ ; ••• , • I'• .••.• ·! I' .• 

1
·1 ,.

1
. l i · .. ~-:- -i· -&-?..s:s=-&..?7m.ra. , .. , ~ : . · · ~ : : · · · , . · · · · I : : : , : ~ i I : , , • , : : • ; ·: : : .. ; ; ! : : ·: : : · ··t .. ·I"T" --r·J- -·· · ·-;"'\ · · · · • · · · · ~- · · · · · . : , · . · · . · · . : ! , ...... r --· ~ 1 ·: 1 • t •. ,. 1 

_ 1 .... 1-~--~---~-~ .. ,·. 4/.o-c.~~m.::::'.P'f."<?'"':4-'~.~-:-. :: P..C . ·: · .. ;;.:::: : .. :. 1 ! · .·.: ~-; 71·1 .. 1·:::! '·I! 11 .,;- .. -.j-~-1--··:L./00z1'..,-"E.l!.)"·~---, .. i;l"!"~' .. : /b/Q/. '··::··:;·•·: · · :"r·;·r;·: •I·!·; 

1
/£,,_, ... , .............. ---~··-1-1- ··--··-- ~ ... :, '''ll'''l''''''''lf'l'''l''''l''l .• ' r • ' I I' . ' . ' .. I I ' I . I . . . ' . . . . . ' . . I I . . j 

t
'"h/JLJ/l/1/~----· ... , .... ~.~-~-f ............. , I. .· ,. ··! 1 , .••..•. l •.• ,.1., .. , .... t., I'I(U/r/VI"/YI"Tr.: .. l-· . . 

1
·.1 ... ; .: : · .

1
•.j.U:t. :. 1; ; .. 1-j-:: . · . . ! ::. i·• ,.. . . . .: .. :' :-1-J I, : ,., .. ·f'' A'•·'/:.;.1/ . .;.1" .... "l" I ... I : , .• I· I! .. ,., .. i.. i: I I I: I. :; ; ..... 1 I ... ,..... .. -··i c.;~N7(1V~f'''"·, . ..... 1 i: ... 'I' I::. i: I ··t ,. I. . I i·· I II'' j I: I. I: .. :~~ .. ,.,._. -1··!··1·1·1·· i4~A-~--j---·T ·i·j·'····::. ,. ;.-.L-i.;' '' ~ • . . . .., .. : !·•·!''' r.; ... :·· ~ : .. H ~----1- ·i .. ·'···l 

lj., _ ... 1 ::::~;-~·.;- -~-.. ~~ .. : ·: ;· .. : .:~.!: 1·~-~;:::: ~;::.. . ;l_u.
1

· (:.l !.~ ~;::; ~ i: ~-rt:l--:· . 1::~~-: .. !.-fl .... ~+-!-:···; H·t" ,: :. ~ ., :··"I~ .. I : i... ..: --!-1- •t•l·jl'l"::. . .. ·+ .L .. ~ .. ;.t, .. ,, I • J] "I" .. ~ .,. 'I' I ·• I . i I ' I •• ·l· t I . • • • I •. : ! . I. -'·: . • • . • • . . ~ : ! - :-~- . . • I I .. I I 

l·j·~::i~·Jl·::jr._.r;-:·~;- :!:1,.+-;-~.i t ::\ :~~-n l_: i·l·.:. . :.uJ:~--'~:·1··'11:: i:.::: ~<·i· .. ~·::J~J·;r.~,lr-~ ~~-··J~-t;., .. L -:: .. ::, .. i: 1·:.!.· .. : ·i-~·! ·,· ~-::'··:li~l·t·i-····l·s· ~·,.; • -r· .. l••"'"''"" ']'"' • • '• o o • I'' • o • • I' • • t· ''I J'f' • '• '•: I 1·~·1 .. 1• • •-","'" ••• I ;··----r·--t-·!·• l.j.; ............ ··i!.,:. "·. . ... ,.,.~., ..... ,---r" ._i. ...... ··'·. !.: .. :_,_ -~-+ .. -i·I·I--J··i ·r -1:.,-- .. r·i·l .. ; .. , .. ; .. :.: ... ·; .. I ;-i·' .. ! I··.. . . . .. ;- 1'·i 1• ---1- ·!-i-:: · ;.: .. l·!-!··- -~ , .. --~·~: ·:: 
l
l -~ r·l""l''l'i''' ... , ! . . . . I' I, .. I .. I, .. ,. : ......... ---1--1 r·' .. ,. 1·1 1-. "]'"" •. 1.,. -1-, .. ,., 

IJ::,.-1i_~~-:t-:1 :,:~:!~=r ~ilr+:~·;.~.: ... : ;.;.~~:.~~!.;.·::: ;.~ ~:.. :: .. ;.i:!~i-~:_:;t···~--!~J:i .. ; ~.-~.:·.~·~::~ .. ;.~;:: ::.ir~f·-~~~::·1· '!'"'"t' I' I :·t .. l:-[ .. f":"t·: .,.1 ,.,.,.II : .. :. ! . . . :!"II· -·---f-1!:: I:.' .. r: l; ~-r·-···" 

If,
:: ~-:i x.:u.J,~):,r.r:~~~ ?¥~Tlif~@F-J:~,i : 1:~;: i~h~ 1· :-·; : : ·i .. : : . : · . . :-: ; l:.+l ~ ~:-~ ~ ~ ~~1.~1-~ .. -~ · ~-i.T.:.-J~Jl~i:r~:li~t ~- =H· 
- :.: ~~:t: :t. .: : = --(!TJ:Fl·l-::j ; . ·-rh ; \ : .. ; : .. ; . . ..... : ::.;:., ·:. =- :. ~~-:j: :·, .. l :· .i ..t.~ .\'~'--~-±h.:~ -l·:f·l::l 
. 1' ~ ~ l:J: :,~: l :. =~-~~:r+T:;: ~-: . ;. : ,:.~:·{·-r·..:j. : i-~--!::.; .:;_ = : . . . : ; ~-!.I' :J: 1~4~1; ~.: _· .-: ~ :·;. ;< .:.T 1·1=1~~-: :,:J: :r-!-

1 [-.: ~.:l: l-r~~~ ::· -~-:, T1.r., .; -~.; ·l·j~t- .: :.1 .. ~1- 1·.-;. r: ; ·: : . : · . : : :r,.: :t :.1 ~r. 1 ·.~: : 1 ~ : : : :; : ~~-1 ~ :
1
·: :. -~·-lx.,·! 

1 
... ..: ·--- _, i. , I,,::.,;.,. ·-I-F· +I· ;.: ... i .... :. ,. 1 ; .... + ... 1,, .. I :.-:.r _ 1., ... 1.1: ;.. ..... ~ ~ . ~ I ; . . . I ' • I • • f • • I I • : • • • • • • '· ' • _ ---- --~- •.•.• I --~-·- 1 --

1
r

1 
.. ~-~-.-1-H·t+rm·-·,. I.. . . . .. :·--1-f-,-1- 1-,-~-1 .. , .. ,.. . .. I, ,l·f·"l+, ,., ... , .. , .. 

I
I:::,; F :~· ~·: :;. ·.'j': ·i· l:(i::··I·:!~-~·:L~."t- ~h. l".'r:d:~ ~o~~;~· t-#~~;1S-,;.,~:~),~~ -~ : :ctv£~--/.9A:_ -~~~~ 
J
--.. f-.· ., . ' .. . . ·' .. I , I ,., ·1- I O.tJ~,. rT ~'7-' ~- "V''&I'7.t' t • ~ • ' . . • ' r . ,....; • 

. ·:J- ... , ... -i ·l·:- ~-! ! : .; .. ,~ -l~'J"'t+,· -H· ~-: 7> / ... .' ; .. :.1: ~-: -~- •t·+ I ;. . ; : .. iSq.:.O,~~~ -,· .. [ ... ;..,1 . . J····+! :·;·1-1 .. :-!·~·····!·t-1 ... ..,. •. ··-·"L-, ,.,., .cP-"'oo ! : :·,·"'·.·J·j;J'·'"i ·-· . ~I i' i .. ~'1~1~ -~·:·1' 

1 :: 1~J:.+i.I.+L·T :-FU~J.Tf:.-~-·iTf~ : 1.:.:E\·bV.~l]; r~. /. : ~~·-·:·. :: i :·;J-;ffi·.-~-~-,ill~~C ~-r-~:1:~ /J:~,~·:-:~~~.·l"~·iJi~:r~·?1'lf= :r1:· 
l ~f-: .. /., .. : .. ;.j·· ·1~:·-J~J:J.:., ·r--- --1!/,j-f:.:~·, "-:0 .;~!-· '. ··~ }: jr-··'· ·~·'hi·" :-~;':r,'IPI ~;·/·-~-~:J. •. ;, ... . •-:-r: -~-: :·i ~-_1·!· .• ~ ~:'~'' .. ·~'-~: 1--l :·.-... t- -dt-~~-'~:·:~:= .. "., :: .:: .· .-;_'; .·_,1 !·t.'d·-._·_,~, .. ·· ·~--~~ ~-~!~~r:]r.~··+: ·~-r _:.·:·.!.l 

I 
!·I-F :1.~ -I ~ft·j:l!~'i~-l~l· !. t' }~~~~·.[ ;, ::~t.tF. -tt .. ~·:uf ;;:t~;:j~f :; ; :, J!; ·, ,: . ff/1·~ .• ; ;:n~~;} ll : T 1-·!rt;/ t~~ ~ ·: i~·ff -~- f-,j >;i :iJ:L,~/ .. ,1·:1.rj:t ~-.,.~· "rlt' 1 fr .. ~. I··~,., ~lr·j:-~ 1:~---r· .... --~ .. , ..... )". ·· "1· .,..JP, ... -t· t' ~-· · ~-~-~ .. - ~r-1· .. ,·r.,. ·1lr ··t• ·•j·1 1 · t ·1 

!'!.- 1
1 .. ·-.:Ff~'t",:r ~~~r.~~~-·-:~-"3~-.:J~I,!I·r:''l.!-·- ~ · ... ~h~-";f.·',: ·~~··.: I • ··! ·: l~~,~H~;:·: :t 1i~,; ··;!::f., 'r: ~: ... :ti· ~~--~:i"'~· ·.-1- .. ,,., :.II· .. , 

I 
....... ( 

1 
.. 

1
. ~.~,..,:~~~~~ ... 

1
.,1 t::· ... ~~·- ... -~-,:.~t·:: ·::= 1/ .. !;: . ·. • ·: .. :·":··r 1:1;", ·t, ·_; 1 r ··· Y' .. ~i··y· · .. , .... 1. ~.. . :- ~- · .. - t .l· .,f.~,.~-·~·!!·.:1!· 1 •.• ,~1 --w·- :·!~·-~ ~: .. r:·;· t ............ , ... ..~ ... !.- ~ ..... ~·:1 ~, -·t·:-~-p ·r-:·tU·; ----, ... : ,., •. ,. ·t- • '1l·~·-~··d·~r·ll .. ,.:~~··' 1:-~· .. ' .,. ll'tt·" ... ,.1 .. , . •·: ....... ~"1''1. ....... ,., ... r., .. r • .H•- lj .. -~- ·I·•- -~-·--! 

I • ... •• • • ••• • , • • '!!· . • . . . ' l I '1 ' . t. I t , I 
I 

: .. -~ .. --~~·~··-··:t·:, .... ,.,.~_ .. :··r ..... ··'i·~·t~:··~·.·· . .';·· .. · .. · .:·'· .. ... : :~·: ·:·1·· 'i i-.-r·· .... '!'l":;--- ,·1· ~---, _1 ... ~--···~,t .... L ... ,. .... L, ...... JL--j .. -~j'-f.·-•·L., .. · ·· · · '!"'" · ... · .. ~., ,·1 • • .. , t· .. -•-1''1- . '" 1 ··~·• J, .. ~- .. J-, .. 
1
•: .. ,-:,.It.;;..., !·I.:, .. ,:, .. ·1· · · ·1· .~;:r,;{·..;...,· .,·. , · · . :·. ·. ;1 'i- ..•. 1 .. 11 -.---~. ; .•.• : ,·.- : 1 .. :.-:._ r····- .. ·: .. , ·-'. '• l I • . I . f. .• . .•• I • 1 . . •II ••• ~ •• • • • J J I • . . . l I I ! ' I . . ., ... ·-r'""":·!- , .... ·.:·-- .. · .... ,_ ..... .,. .. 1 1-·--:··· · · .. · .· .... · ·• 1 ·•----· • .... :1 ·-... ···r•:-•r·--·-1: ..... I .. • , . • • . I • •• • I' . . . . . . . ' . I I • j -'-----•·-r·· ., .... , ..... , ... , .... -, ... -t- 1-+-·f H·•· .....•.. , .......... •·= '• , '·l _ ... - ..... ,_ .. r .. ~-t· •.•••• ,. 

l :i::ttr:r.:~.-::.-~ .. =+:·~.::: ~:-~: :.-~tFM .. ~:,:fr:r:.;.:f: .. :. ·... - .. -·~-;, .~.:: ·: i.n.-: . ;· ·::::::·i~{.l~:FFil·i.-:·:_ ... _i:t il~i: .. t,~;.rr·~t-:.=t~:;:.~. :·.-. ·.: i < h:_I:-.J::.. __ .--~1~~:~;::;·.:·;· lh.":2d. .. ;.!~.: ;· .. ,'~tJ~-·; .. ~ .. :: :::~ .. i.:;~,:.-1J~l~::r,·~r~-,.-.-:.:.Jiil'~l:·,·:·,l: .. ,Jt-- !...,_ ...... •--···· ............ --·~· .r .. .::.l J-. .• .......... ~ .• ~. , • o. r. 1 • • • • 1. . 1 



. , . 

.. . 

. r 

. . . 
. . ..... . ' ... 

• . I : • ~ I • ; : o 

· UtVL.OnZJI/IG ~.OiP · :· · · 

: .. ~~--------------------

1-IL/C: f/2 

.:~:: ti#Ldrl.Oi#t: fZ-,/1/" .. 
.. . · ... :-... 

I 
. 1: 

:I 
1: 

~-;·~<! . , ______ .......__~------ .. --·-+--------::...._.--·---·-·---·-------------' .. 
·I! ,. 

! ,. 
1 . 
I 

I. 

~ . . .. 

. . . 

: .. 

• . : ~ i a • : ! 

I , ~ ' •. 
~ . .. . . i • 
t·: .. · ' 

• • o : I ' 

. I , : ,' 

. . . . . . . 
: . . ! ( . ~ . .' . : 

.. -~ ~ .. :· ... ~ . :: 
~ ; . : . . . ~ .. 

' • ' • • ~ 0 . .. . . .. 
• : • ! ; .. ·: 

~ : ~ • • • • ; 0 • : • i 

. .•...• ·• ! : 

.... 
.. .. 

·., __: /i.el/1/t:nf-ti E#Clt.OSEO· · 

"Mrll E.tl.eriiE/V. L);):j. y)t:,'-L. 
. ~ . . . . . . . ·.. . ;.; .. 

• : :_ •• 0 .. ~- : ~ •• 

. : ·;. ·. '·1.· •· : . : 
;· ; . 

:I 
.. . . 

• I 

. . . . . . . . . . ! .·: 0 

' ; • 0 • 

I • · ; I 
. . .. . . ·• 

: : .. 
; ; ·; .. ·· 

1 . .··.;.:·}:: .·:.-. . 
I ., .. . . . 

1
·, :. :&t!ij(~.··:&oover MIVK ~fi?,<'l/1 

I .;.: :; . ; I • 

I... ··+V: :.:.: . 
. I . : ·:t:t.":i .~ 

0:\.•• ·:· . . .. I .- ··~·.,. . . . . . 
<='!:·.· .! 

I 
....... . 
. ~ --~-:! . . .. . 

I · · ... :. ·~ · :: ~ · f ; • 
---,.-----·· ...... , ·_ .• _ . ....;.........;-o ___ _ 

>:~ -~ 

.!:...... . 
, ··. ·· :"· ..• :. · : : I · . 

. . I L/#Lo/lj}j);r:; ··/13,);;~· . . : 
-~ .. I . . <: ;: ~;; ! I : .: :. : 

. .. I 
I 

· ... t..L 
I 

. . I 

ltT--r~~~~~~~-~L----J~ 

t 
I 

·--. ---· __ .__.:.._· _______ -+-l 

70 1'/AST£ IUcL. 
L..t:?cAntJ#C... 

. . 

I: 

li 
l1 

:I! 
I 

I I 
i 
I 

I 
..::I. 

. . 
: 

-::-... .... 

. ·:·1 . . 
·i : 

.... ... , 
R-!7.?. 
h/l~ 

,4· 

I 
I 
. 

... ·~· - ..... -..... ----·---------L . ·t· .. 

,: ·r.· ;:.:.:--:-.'·; '/C 



~·· 

Jx .:>~-"~ , .• ;:.,, ·'· .• ... Tx------

/3~'. 
-(i- -·· 

f 
I 

__ I 

-?::.e-n ~l!tt..O. .uv~P~a ..-/. 7ZJ /2// /hl-

- fl.ent /~t:t.J"~//' t!~/laN£ A;/(1~ .. /,;.;,,.1 /2/ J /..?..z. 

- 1{/(/,Vt:f .,. / X?'C Y?tM.J ;::i("/?7 TP /2/. /22 I;'.?-;,::. 
I I 

- 0.t!'/.-el;:(. ""2 ~.S£ ,SHC/7/?_,y:' 



. . ~ .. 

' ·' 

. . .. . . 

. :·! 

,I 

'I . ' . · ... . ·.. : .i 

• I 

· TRn-<6rc A!S: b.I/ES 

1/?0dl .uu Alnt*'~ 
. .., /IN"D tZ: I . 

~,Vl) 

1\-.1 LIJ//JI 
/7k!II.IT'i · 

· ... 

'. 

·I· 

... 

' .. 

i., 
i ! 

: .: J· 
.• : 

.. :·· 

~ • .. •• : ~ • • t 

· ... . . . .. ' .· 

::~:{,:I 
.. , 
··-1 •• 

;·.:·. 
·.· .. ····· 

.. :.~.1 
,r(; 
~~--; 

·.:f,f:.' 
t .• I . : ,., .. 
• .. ,. 
I ' 

·. ~;: ~:. . ~ . 
. ; . -~-. . : .. 

h~t======~======:::J\< . ~ 1: ... 

_.L = ,. 

.. 
' '·· .·.; . ' ~ 

·. 

. :,. 

/_ \lct37-·:·< 
·-·-·· ___ .·_ j . • . 

·.··:~ ... _ .. 

'· 

·. . . 
J : •••• 

; • I 
• •, I .. 

' . 

. ' 

.. 
i 

I 
. ·: ... :.·:1 ... ; .. . . -...... ··' 

. ; .!Jci.j.;~::l. ;· 
• \.. 1- ,: 

'.:·~: ( ~:::.:·:~ 

:.:·.·.;·!;·I 
·. ;- .. • .. 

• . .. . 

' I ·. ; :.1·' ... 

·I 
-I 
I 

I '.1 

I 
JlR/1')/t:fli'e 6vaorli'O · a//rli 
. ZAR!71EN f);;,;..r;-JIIILL I 

~ ~- .. 

'· 

·' _:·.: . .... 
I" ~ I. ~ • • 

,_ .. : 
~ . : 

.· . ·. 

... -. 
• . ,•· ',I of 

·.1! 
• I I 

I 

.I 

·J 



... . . 

... 

· 0<) I 

·: ' . 
. ..·. 

O't/j};_. ?I tKv// S771?1{,[1 . : ~~ .'·. 
,VtJU :;v; ;yj5'r/'.::;;; ;i;~..L .i7llPft7iJ ~~ ~ .::.:... 

. . '·. 

· ;; i.' 1/.t:J//.!)'.fS: C/.:.71V~;;.:.;-{7 7t/....t17jj/ ... L!IJ/I~- S/: :.,·. 

1/...?'"-JY ;;W/0'.11'~/ l/1'/li!l(7" ~;.;Y-"(.7 ~-~:-
. . . ~ . .. ,. 

o ·1 J" I . . 
." I ~ ." ' : .• 

·- .... ,. 0 

.t 

'·I ,· .- "· ~~~ .~ . 

. 
~~~f;

0
., tJf.:'~·:-:._::: .. =. ==::::::::··.rt======.=~= .. =:zt=====,= ..... =~{..=::~:~-=)·=;;:"'i ------ ·-·· ·--~~-~ -~-~-.. -~- -··" " · -·· 

~?c 1----.,..---------· _·_._: _: ._: _:·_·:;_·.:._:·;·L_}...,~~·-l.· •• ·. 8 ,M:J/ ... U-.?07 :: ;.

ty.'>l~ p/Jtms;-G) ·.-----""--····.;...····.;...·.:...;_i_•·~. r . 370rl'{il "'"""~J ~ ':i . 
- : 

.. . 

. 
,· !· 

I 

. i 

) . 
l 

. 'dEQ] . ·.; .. : t.J.. . . 
v:wu l(ltl~. ·:-'\~:-· .!. 

tl3opt 

·9)1170/llff/1//~: .: . . 

r 

. .: ~ .. ~ .. 
.... 
-:~.-

.... ~· ... 
·.· .• • •. 1'4 

,. .. · 

., 

; :.i·· 

V-hY;Y ·~/OP"071V;7. l_tt/.i~.'·?_
;}:·. 
I o .~ o I 

·.~ 

.. 

. ! 

...L-------~---------.1.- .. ···-·-·--·-· . !. . .............. ·-- ... . ,. 

:·· .... r .·- .. 
·,· 

.. . I 
;) .. _: /. 0 z -=;;/ 371Ti7S" 

p ,/VC7/.L t(z;o7 :?77 qz !fl /-"'If? !/07 ;V /7 ttl /72"0 
. '.' · 5 =J21 n ::r/.:::1. · · 

I 

.. 

•. 

; 
' ' 

' I 
' ~ l' 

· Jfi: ~I: 
':';·;'I I/ ' 
• :' ; , I • i 

. ' 
. . . . 

' . 

I 
ll 
.II 
II 
rl 
fl 
fl 
II 
fl 
fl 
t:l 
fl 
11 ! 

( 

1.1 

II 
II 
!I 
II 
II 



--

I 
I 
I 

I:: 
I 
I! 
I 
I 
I 
I 

SECTION J: I 
CONTINGENCY PLAN 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I: 



II 
ll 
I! 

I 

II 
1! 
II 
IJ 
II 
II 
I_! 

It 
II 
li 

It 
IJ 

J.) Contingency Plan: 

This section addresses the requirement to develope a plan 
for safe and effective responses to emergencies. The develop
ment of a plan must first identify the types of emergencies 
which would likely occur at ACS and they are as follows: 

1. ) Injured employee 
2.) Spill of hazardous material 

A. Minor 
B. Major 

3.) Fire and/or explosion involving a hazardous 
material 

The emergency response to an injured employee is covered 
by the Plant Personal Injury Response (J-1). The response 
to a spill (Minor or Major) is covered by the ACS Contingency 
Plan J~2. The emergency response to a fire and/or explosion 
is also covered in J-2. Included in J-2 is a section of 
the following topics: 

1.) State of Readiness 
2.) Evacuation Plan for ACS employees 
3.) Emergency Equipment 

The updating, training and implementation of the contingency 
plan is covered in J-3. 

12lf 
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:.~:-~. ~ ~--~: american Chemical Service, Inc. 

P.O. Box 190 Griffith, Indiana 46319 
(219) 924-4370 • Chicago Phone (3121768-3400 

0 
DATE: 14 May 1987 

PERSONNEL: ALL ACS PLANT EMPLOYEES 

TOPIC: PLANT PERSONAL INJu~Y RESPONSE 

The following procedure will be followed in responding to an 
injured employee: 

1. The injured employee or a follow employee must sound 
the Plant Emergency Alarm for assistance by dialing 71 
on the Com Line. 

2. Personnel responding to the Plant Emergency Alarm are 
required to put their operations in a shutdown mode 
prior to leaving their area. 

3. The assisting employee(s) must put the injured employee's 
operations in a shutdown mode and administer the necessary 
emergency aid to the injured employee such as: 

A. Emergency shower wash down 
B. Emergency eye wash 
C. Removal for fresh air 
D. Removal of contaminated clothing 
E. .Minor First Aid 

4. Call an ambulance and dispatch an employee to the front 
gate to direct the ambulance. In situations of limited 
manpower, open the front gate, pull the gate main on the 
control box and return to the injured employee. The 
ambulance will find your location. 

5. If possible, answer all questions of the paramedics as to 
what aid was given and the circumstances of the accident. 

6. A supervisor will issue an admittance slip for the clinic 
and locate a copy of the MSDS Sheet(s) covering the 
material(s) involved in the accident. If a supervisor is 
not available the assisting employee will issue the admit
tance slip and MSDS Sheet(s) to the ambulance paramedics. 
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7. Before the ambulance departs, find out where the injured 
employee is being transferred. 

8. If only two employees are on a shift, contact the super
visor on call. The supervisor will contact the relatives 
of the injured employee and give information concerning · 
the accident and the location of the injured employee. 

9. When available, a company representative will accompany 
the injured employee to the clinic with the admittance 
slip and a copy of the MSDS Sheet(s) for the attending 
physician. This is not possible when only two employees 
are on a shift. 

10. The non-injured employee(s) will remain at the plant and 
checkout the facilities for proper shutdown. Operations 
will resume only when a replacement for the injured 
employee arrives and the supervision gives approval. 

11. During the shutdown mode, a written detailed description 
(date, times, names, etc.) of the accident and the response 
will be drafted by the assisting employee or a supervisor. 
The Plant Safety Officer will prepare a Personal Injury 
Report Form from this information. 

Attached is a list of emergency phone numbers. Sign the attached 
sheet to acknowledge your understanding of this policy. 

The ACS Safety Committee 

I '1 l 



SUPERVISORS ON CALL: 

James Murphy 

John Murphy 

Ray Murp):ly 

Thomas Murphy 

Harrold Schmidt 

Milton Pop a 

AMBULANCE: 

Fagen Miller 

POLICE: 

Griffith Police 

-State Police 

FIRE DEPARTMENT':. 

Griffith 

322-4125 

1-46.4-20 76 

1-365-3763 

838:-0636 

322-4648 

322-4337 

838-4818 

924-3141 

769-8459 

924-3151 

or 

or 

or 

or 

or 

or 

----

I 
I 
I 

beeper 755-2472 

beeper 755-2660 I 
beeper 755-2519 

beeper 738-0866 I 
beeper 738-0864 . 
beeper 738-0865 
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M·~RICAN CHEMICAL SERVICE IND 016 360 265 

CONTINGENCY PLAN .A11ENDED 2-89 

I Description 

II Purpos~ And Implementation 

III Pla.nt Personnel Response Actions 

IV Spill Control Plan 

V Arrangemen.ts With Local Authorities 

VI Emergency Goordinator List 

VII Emergency Equipment 

VIII ··Evacuation Plan 

IX Emergency Procedures 
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I Description 

American Chemical Service, owner and operator, is located at 
420 s.· Colfax Avenue in Griffith, Indiana. 

American Chemical Service's business consists of Custom Chemical 
Manufactufing, solvent reclaiming, and processing o£ hazardous 
wastes." On site is the equipment to receive, process, and ship 
various solvents and chemicals in drums and bulk. 

Figure 1 shows the property boundaries, adjacent highway, holding 
pond, tank area, on site buildings, and access road with sufficent 
aisle space. 

I 
I 
I 
I 
I 
I 

Figure 1 shows the three locations where hazardous materials are I 
stored. Figures 2,3,4, Location A,B,C show detailed drawings of 
each location. A dike surrounds each fixed storage area. 

Location A shown in Figures 1 and 2 is used for storage of 55 
gallon drums. These drums contain crude solvents to be processed. 
Crude solvents are pumped to storage tanks in Location B and 
hazardous wastes are pumped to storage tanks in Location C. A 
maximum of 300 drums is stored in Location A. A curb surrounds 
the drum storage area. 

Location B shown in Figures 1 and 3 is used for the storage of 
crude solvents to be reclaimed. Bulk shipments are unloaded with 
a pump at the western boundary. These solvents are processed in 
the reclaim facility shown in Figure 1. 

Location C shown in Figures 1 and 4 is used for the storage and 
processing of hazardous waste. Bulk shipments are unloaded with 

·a pump at the northern boundary. Outgoing shipments are pumped 
to a tank wagon spotted at the eastern boundary. 

II Purpose and Implementation 

I 
I 
I 
I 
I 
I 

The purpose of the contingency plan is to minimize hazards to 
human health or the environment from fires, explosions or spills I 
of hazardous materials. 

The emergency coordinator is .notified for the following emergencies: 

1 1.) A minor spill of hazardous material greater than five 

2.) 
3.) 

gallons outside a diked or curbed area in Location A,B.C. 
A major spill of hazardous material of 2000 gallons or more. 
A fire or explosion involving hazardous material. 

~~sed on the severity, extent, nature and danger of the emergency 
Lv human health or the environment the emergency coordinator 
directs plant personnel to the correct response action by imple
menting the contingency plan. 
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III l) Plant Personnel Response Action to Minor Spills 

A minor spill is a small spill of hazardous material greater 
than 5 gallons outside the tank farms in Location B and C or 
outside the curbed area in the drum storage area in Location 
A. 

-Contain the spill with the materials in the closest spill 
response kit. 

-Notify, call or beep the emergency coordinator for a 
minor spill. 

-Carry out immediately one or more of the following actions 
ordered by the emergency coordinator: 

-Call plant section on intercom that he ordered to a state 
of readiness (s~e page 16); 

-Sound Alarm (Dial7l); call plant section that he ordered 
to shutdown (see page 16-18). 

In general the emergency coordinator orders shutdown of 
section within 50 feet of spill and state of readiness for 
rest of plant. 

To carry out cleanup of a minor spill the emergency coordinator: 

-Inspects spill area; 

-Check human contact or injury and tells employee to: 
-Wash contacted area of body, 
-Change clothing, 
-Visit Hammond Clinic for injury or if the material was 

taken ~nternally; 

-Evacuates personnel at least 20 feet from the spill area 
upwind, if possible; 

-Determines exact source (i.e. drum, tank, or tank wagon); 

-Consults daily tank log, hazardous drum label, or tank wagon 
manifest to identify makeup of spill. (Materials are flammable 
liquids (DOOl,F003,F005) and spent liquid halogenated solvents 
(FOOl,F002.); See page 4. 

-Confirms that the spill is small in area, not moving, and no 
threat to areas around the spill or outside the plant; 

-Tells personnel to: 

-Keep yard tractor, trucks, and cars at least 30 feet 
from spill, 

-Shutdown spark sources within 60 feet of spill (i.e. fume 
incinerator, hot oil heater), 
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1.) FOOl, F002 

- 2.) 

3.) 

This group consists of spent halogenated solvents used 
in degreasing, methylene chloride, 1,1,1-trichloroethane, 
trichloroethylene and perchloroethylene, and the still 
bottoms from the recovery of the solvents. 

Th~ waste is hazardou~ because it contains listed compounds. 

DOOl 

This group consists of spent solvents, waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks from printing operations; spent solvents 
from pharmaceutical manufacture;- spent solvents from 
chemical processes. · 

The waste. is. ha~ardous because it exhibits the charac
teristic of ignitability. 

F003, F005 

I 
I 
I 
I 
I 
I 

. I This group consists of spent solvents waste paint_s and 
resin solutions from paint manufactur~ and use; sp~nt 
solvents and inks from printing operations; spent sol-
vents from pharmaceutical manufacture; spent solvents I 
from chemical processes. 

The waste is hazardous because it exhibits the charac- I 
teristic of ignitability and it contains listed compounds . 

.. . 
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-Place dry chemical engine 30 feet from spill, 

-Place the barrel house portable pump 30 feet from the spill, 

-Wear a protective suit and breathing appartus before going 
to the edge of the spill area, 

-Pump the spill and any contaminated ground water to a 
storage tank by placing suction hose in the free liquid 
and the discharge hose to a storage tank in Location B or 
C (All hazardous wastes accepted at the plant are compat
ible), 

-Pump contents of the drum, tank or tank wagon to a storage 
tank in Location B or c if the container continues to leak: 

-Remove pump and hoses to drum storage area in Location A, 

-Transfer contaminated spill response materials into open
head drums, 

-Transfer contaminated ground into openhead drums, 

-Haul drums, shovels, and protective clothing to drum 
storage area, 

-Check areas that were shutdown during cleanup (i.e. fume 
incinerator), 

-Initiate corrective repairs to defective equipment that 
caused spill, 

-Scrape shovels until clean (Put scrapings with contam
inated.ground in openheads), 

-Replace used spill response materials in the spill response 
kit, 

-Flush pump and hoses with clean solvent (Pump solvent to 
a storage tank in Location B or C), 

-Store contaminated ground, spill response materials and 
clothing in openhead drums in the drum storage area 

. until it is hauled to secure landfill, 

-Initiate repairs to defective equipment and containers 
that caused spill or isolated them from use, 

-Report that the emergency equipment is ready for another 
emergency, 

-Communicate all-clear signal to resume normal operations, 
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I 
The emergency coocdinator: I 

-Does not call the Regional Administrator, State, or local 
authorities since the spill was small and within the boundaries I 
of the plant; 

-Enters time, date, and details of spill in the operating 
record; 

-Does riot file a written report to the Regional Administraror 
since spill was small. 

G-6 
JqfO 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
II 

I 

l1 
II 
It 
II 
It 

II I 
It 
I~ I 

It 
II 
IJ 
II .. 
It 
1.1 

It 

I I I 2 ) Plant Personnel Response Action to Major Spill of Hazardous 
Material 

-Notify, call or beep the emergency coordinator for a major 
spill of hazardous material. 

-Carry out immediately one or more of the following actions 
ordered by the emergency coordinator: 

-Call plant sections on intercom that he ordered to a state 
of readiness (see page 16); 

-Sound alarm (Dial 7]; call plant sections that he ordered 
to shut down (see page 16-18). 

In general the emergency coordinator orders shutdown of section 
within 50 feet of major spill and state of readiness for rest 
of Plant. 

To carry out the cleanup of a major spill the emergency coord
inator: 

-Inspects spill area; 

-Checks human contact or injury and tells employee to: 
-Wash contacted area of body~ 
-Change clothing, 
-Visit Hammond Clinic for injury or if material was taken 
internally; 

-Evacuate personnel at least 40 feet from spill containment 
area upwind, if possible, and account for plant personnel; 

-Determines exact source (i.e. tank or tank wagon) 

-Consults daily log or tank wagon manifest to identify 
makeup of spill. (Materials are flammable liquids (D00l,F003, 
FOOS) and spent liquid halogenated solvents (FOOl,F002). 
They require a protective suit and breathing apparatus for 
contact; See page 8. · 

-Confirms that the spill is contained, stagnant, and no threat 
to areas outside the plant; 

-Determines the final containment area if the spill is moving; 

-Shuts off flow of water from holding pond to sewer if spill 
reaches pond via runoff system (Spill collects in the inlet 
section. The spill control plan shows that spills can be 
contained within the plant boundary); 
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2.) 

3.) 

FOOl, F002 

This group consists of spent halogenated solvents used 
in degreasing, methylene chloride, 1,1,1-trichloroethane, 
trichloroethylene and perchloroethylene, and the still 
bottoms from the recovery of the solvents. 

The waste is hazardous because it contains lis·ted compounds. 

DOOl 

This group consists of spent solvents, waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks from printing operations; spent solvents 
from pharmaceutical manufacture; spent solvents from 
chemical processes. · 

The waste is.hazardous because it exhibits the char~c
teristic of ignitability. 

F003, FOOS 

I 
I 
I 
I 
I 
I 
I 
I 

. I This group consists of spent solvents waste paints and 
resin solutions from paint manufacture and use: spent 
solvents and inks from printing operations; spent sol-
vents from pharmaceutical manufacture; spent solvents I 
from chemical processes. 

The waste is hazardous because it exhibits the charac-
teristic of ignitabil~ty and it contains listed compounds. I 
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·Calls the National Response Center (800..:.424...:.8802) ·:arid·:repo·cts: 

·James }1urphy or other emergency coordinator and 
.219-924-4370 
·American Chemical Service, Inc. 
420 S. Colfax · 
Griffith, Indiana 46319 

·Time and word ... Spill'' 
·Makeup of spill and quantity (i.e. DOOl and gallonage), 
·.Human contact or injury-. . ·· 
·Hazards to human health are low since.spill is contained 

. within the p~.ant boundary and protective gear is available. 

·Notifies the Griffith Fire Department (924-3151) and the 
Indiana Response Center .(317-633-0144 ) and gives the same infor
mation as ·before, 

·Tells personnel to: 

·Keep yard tractor; .trucks, and cars a least 40 feet from 
spill, 

. Shutdown spark sources wi thiri'· 60 ·.feet· :of" spill·· (i.e.: fume 
incinerator ~nd hot oil heater), 

·Place a dry chemical engine 40 feet from spill area, 

·String fire hose from Foam System Fl, F2 or F3 to within 
40 feet with the s~ray nozzle and foam container ~n place, 

·Position the barrel house portable pump 40 feet from the 
spill upwind, if possible, · 

0 

·Wear a protective suit. and breathing apparatu~ before going 
to the. edge of. the spill area, ~ 

·Pump the spill and any ·cont·aminated ground water to a storag~ 
tank by placing the suction hose in the free liquid and the 
discharge hose to a storage tank in Location B or C. (All 
hazardous wast·es acc.epted at the plant are compatible. 
Rarely are all storage tanks full.), 

·Pump contents of drum, tank or tank wagon to a storage tank 
in Location B or C if container continues to leak· . . , 

'·Skim spill from inlet section of holding pond to a stor~ge 
.tank, if applicable, and sample water left in holding pond' 
(In general hazardous wa~tes accepted at the plant have a 
low solubility in water.), 
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·Use Mr. Frank vacuum truck if spill location is remote, 

-Remove pumps and hoses to drum storage area in Location A, 

·Rope off the area after free liquid is removed until ground 
cleanup begins, 

1!1 

I 
I 

·Transfer contaminated ·ground with·a front end loader-backhoe I 
or caterpillar tractor owned and operated .bv "Y7ells ,Hauling \ 
an~/Excavating (219-·884-3757 or 21~-755-2658 beepe~) into 
dump trucks ·owned and operated by Mr .. Frank, Inc'. (312-596-33771 .. ;· .. 
or 312-785-Jl9Q}~ 

· C(heck afreas every hour) that were .shutdown during cleanup I .. ·.· .
1 

i.e. ume incinerator , 

·Initiate corrective repairs to defective equipment that 
·caused spill or isolate it fromuse, ·1, 1 

·Contact Hr. Frank, Inc.. (312-596-3377) to obtain an Emergency 
Spills Permit with C.I.D. for the ground that was removed (seel . 
Mr. Frank letter dated July_24, 1985), : 

·Scrape bucket of backhoe and shovels until.c.le~n (Put scrapings . 
in openheads and store in drum storage area until it is hauledl; 
to a secure landfi~l. ·Mr. Frank is approved to clean his own ~ 
equipment.), 

·Flush pump and hoses with clean solvent (Pump solvent to a I! 
storage tank in Lo~ation B or C.), 

·Recoil fire hose and replace foam nozzle and foam container, li 
·Report that the emergency equipment.is ready for another 
emergency, 

The emergency coordinator: 
j . . . 

I 
·C?lls the .Regional Administrator (800-424-8802) and. the Indianl 
Response Center (317-633-0144) that the plant is not storing 
incoml?ati~le was~es ~rom the spill and that all emergency equii 
ment ~s f~·t for ~ts ~ntended·use,· 

·Gives all-clear si~nal to resume normal operations; 

·Enters time, date, and details of 'spill .in the. operations ... I 
record; 

·Files a Written report "tvithin 15 days to the Regional Adminis-1 
trator stating: 

· :Ja~es Murphy - owne·r-opera tor 
135 Holly Lane 
Schererville, IN 46375 
219/322-4125 
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·American Ch~mical Service, Inc. - facility 
420 S. Colfax Avenue 
Griffith, Indiana 46319 
219-924-4370 

·Date, Time and Spill, 

·Human Contact or Injury 

·Hakeup and amount (i.e. DOOl and gallons.) 

·Hazards to h~man health were low si~ce the spill was 
contained and protective gear was used, 

·Injuries if any, 

·Gallons of spill pumped to storage tanks and yards of 
ground removed from the spill area and location of land
fill (The rec~vered liquid was~used in normal processing 
since all wastes are compatible.). ' 

. I 
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III 3) Plant Personnel Response Actions to Fire or Explosions 
Involving Hazardous Material 

-Notify, call or beep the emergency coordinator for a fire 
or explosion involving hazardous material. 

-Carry out immediately one or more of the following actions 
ordered by the emergency coordinator: 

-Cali plant sections on intercom that he ordered to a state 
of readiness 

-Sound alarm (Dial 71); call plant sections that he ordered 
shutdown 

-Sound alarm (Dial 71); call plant sections that he ordered 
to evacuate. 

In general the emergency coordinator orders: 

-For small fires, (those that can be extinguished with hand
held extinguishers) shutdown of sections within 100 feet of 
fire and state of readiness for rest of plant, 

-For large fires or explosions, shutdown of all sections. 

There is no local agency at this time set up for an immediate 
response role. The emergency coordinator orders all actions. 

For a Fire the emergency coordinator: 

-Observes the fire and tanks, drums, or tank wagons near the 
fire; 

-Evacuates personnel upwind at least 100 feet from large fires 
and 40 feet from other fires and account for personnel; 

-Checks human contact or injury and tells employee to: 

-Wash contacted area of body, 
-Change clothing, 
-Visit Hammond Clinic for injury, or if material was taken 
internally, or if combustion gases were inhaled deeply; 

-Determines the source (i.e. tank, drum, or tank wagon); 

-Consults daily tank log, drum label, or tank wagon manifest 
to identify the material. (Materials are flammable liquids 
(DOOl,F003,F005) and spent liquid halogenated solvents (FOOl 
F002). They require a protective suit and breathing apparatus 
for contact.); See page 13 

-Checks daily log for amount and identity of material in tanks 
near the fire; 
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FOOl, F002 

This group·consists of spent halogenated solvents used 
in degreasing, methylene chloride, 1,1,1-trichloroethane, 
trichloroethylene and perchloroethylene, and the still 
bottoms from the recovery of the solvents. 

The waste is hazardous because it contains listed compounds. 

DOOl 

This group consists of spent solvents, waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks from printing operations; spent solvents 
from pharmaceutical manufacture; spent solvents from 
c;hemical processes. · · 

The waste. is. ha-zardous because it exhibits the charac- · 
teristic of ignitability. 

F003, FOOS 
. 

This group consists of spent solvents waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks from printing operations; spent sol
vents from pharmaceutical manufacture; spent solventD 
from chemical processes. 

The waste is hazardous because it exhibits the charac
teristic of ignitability and it contains listed compounds. 
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-Checks smoke from fire (Dense black smoke indicates high 
organic loading); 

-Checks direction the smoke is heading; 

-Checks if fire is heating a nearby tank; 

-Checks if there is heavy venting from tank vent. 
condition is a potential explosion); 

The emergency coordinator tells personnel to: 

(This 

-Order tank wagons and box trailer trucks not involved in 
fire to move away or leave plant (Trucks must stay at least 
100 feet from fire while driving out of plant.); 

-Wear a protective suit and, if not upwind, a breathing 
appartus when fighting fire; 

-Put out a small fire with a hand-held fire extinguisher; 
stand upwind, aim nozzle at base of flame about 3 feet 
away (Fire extinguishers are readily available throughout 
the plant); 

-For large fire in Location A use Foam System F2; 

-For large fire in Location B use Foam System F1, F2; 

-For large fire in Location c use Foam System F2 (See Figure 
for location.); 

-For large fire in Location D use Foam System F1; 

-Set up foam container, nozzle, and hose about 70 feet from 
fire up~ind, if possible; 

-Turn on fire pump; 

-Roll foam onto fire by hitting the ground in front of the 
fire or banking off a wall near the fire; 

-Report if fire is spreading or abating; 

-Shut off flow of water from holding pond to sewer if foam 
,or spill has reached the inlet compartment of holding pond; 

1 

-Call Griffith Police Department (924-3141) in case of a large 
fire to block intersections at Colfax and Main, Colfax and 
Reder allowing only emergency vehicles to pass; 
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·Tell Griffith Police to evacuate areas of town if dense 
black smoke 6r vapor releases for DOQl, Fb03, FOOS liquids 
are leaving bouridary of plant (For.sve~t liquid halogenated 
solvents· (FOOl, F002) combustion gases are acidic and irri
tating .. People· ~nhaling them should seek medical attention.) . .. 

. . 
·Call Harrunqnd Clinic (219 ~8 36:- 5800) ·that· people from Griffith 
may require tr~atmint for inhalation of acidic gases. 

·C~l~ Griffith _Fi~e.Dep~rtment (924-315l) .. t~ .~epo~t ·~o plant 
·gate (Plant.personnel will meet them ~t gate and lead them 
to an area· de$ig.nated by the emergency. coor~in·ator. Foam is 
generally used to fight chemic_al fires. The town has con
ventional ·fighting equipme.nt and can fight buildin~ fires, 
brush fires, etc. Additi6ns.of l~rge amounts of water to a 
chemical fi~e usually spreads the fire since the fuel floats 
on water.);· 

·Call National Response· Center (800-424.:8802) .and report: 
' 

·James Murphy or other emergen~y cdordinator at 
219-9 24.-43 70 

. American C:hemical s·ervice I Inc. 
420 s. c'olfaiC 
Griffith, Indiana 46319 

. Time and word .''F-ir.e", 
·Makeup of fire and quantity (i.e. DOOl and gallonag~), 
·Human contact:.or injury 
-For a small fire that· hazards ·to human health are low 
since f~re is be.ing p'ut out quickly and protect.iye gear 
is available; · . . · · 

·For a Large fire. that police 'are to· evacuate areas .dqwnwind 
if ther~ is dense black smoke; protective gear is used by 
contacted plant personnel when fighting.fire; and liqutd 
~rom ppil~ and foam sy·stem is being .contained. \·!ithin plant 
boundary; . . 

·For large_ fire (FOOl, F002.liquia) that combustion gases 
ar.e acidic._. .and irritating and evacuated people may require 
medical at~ent~on for inhalation; 

·Draw back to a new fire line to protect other portions of 
.th~ plant if the liqtiid and fire are spreading (Do· not let 
fire jump the fighting line:); 

·.Check 'sections every hour 'that are shutdown during the fire 
(i.e. stills, additives; etc.); 

·Determine when .fire is out·; 

·Release Griffith Fire Department: 
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·Tell Griffith Police Department ·that ·the fire is out; to 
take down road blocks and to reinhabit evacuated areas 
when air is ·clear; 

' ' 
·Determine total ~ontaminated area when fire is out; 

-Check that foam liquid and spill from the"fire is not moving 
and is contained; 

·Check~fire ~rea frequently to make sure that it do~s not 
restart; 

, . 
·check shutdown section every hour after fire is out: 

·Get portable pump from'barrel house:. 

I 
I 
I 

·Pump foam liquid and spill to. a stor~ge_tank.in Location B 
or C (All 'tvastes accepted at the plant' are co~patible. 
Rarely are all storage tanks full.); 

·Skim sp~ll from inle~ section of holding pond to a storage 
tank, if applicalble, .and sample water left in holding pond 
(In·general bazardous wastes a~cepted at the plant have a 
low water solu~ility.); 

I 
I 

·Use Mr. Frank vacuum trucks for remote·spill areas; 

·Remove pump and hoses to drum storage area in Location A; 

·Rope off area after free liquid is removed until ground 
cleanup begins; 

·Transfer contaminated ground with a front end loader-backhoe 
or caterpillar tractor owned and operated oy Wells Hauling 
and E~cavflting (219-884-3757 ·or 219-· 755-2658 beeper) into 

I 
· dump trucks owned and operated by Mr. Frank, Inc. (312-596-33771 

or. 3·12-785 -7190) ; · 

· Ch'eck shutdown areas every hour during c.leanup; 

·Initiate corrective repairs to def~etive. equipment that 
caused fire; 

I 
·Contact Mr. Frank, Inc. '(312-596-3377) to obtain an Emergency I 
SRills 'Perm'it with c.·I.D for the ground that was removed 
(See Mr. Frank letter ~a ted July 24, 1985); ... . I 

·Scrape bu.cket of bac.khoe and shovels until clean (Put scrapings 
in ?Penheads and store in drum storage area until it is hauledl 
to a secure landfill .. t1r. Frank is appro:ved to clean his· own 
equipment.); . ·. · 

·Flush pump and hoses with clean solvent (Pump solvent to a 
storage tank in Location B or C.); .. 
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·Recoil fire hose; put b~ck foam nozzle· and foam container; 
and check that there are enough foam containers ·to fight 
another fire; 

·Replace or ~echar~e dry chemical engines and fire exting
uishers that were used; 

·Report that the emergency equipment is ready for another 
emergency; 

The 'emergency coordinator: 

• 
·Calls the ·Regional Admihistrator (800-424-8802) and the 
Indiana Response ~enter (Jl7~633-0144) _and reports that 
the plant is not storing imcompatible. waste from the fire 
and that all-equipment is fit .for its intended use; 

·Gives the all clear signal to resume normal on.erations in 
other sections of plant; 

·Does not permit startup of section affected by fire until 
all equipment is fixed.or isolated from use; 

·Enters time; date, and details of fire in operating record; 

·Files a written report ~ithin 15 ·diys to the Regional Admin
istrator stating: · 

·James Hurphy ~ owner-operator 

135 Holly Lane 
Schererville, IN 46375 
' . 

·American Chemical Service, Inc. - facility 
420 South Colfax 
Griffith,' Indiana 46319 
219-924=-4370 

0 Pa t·e' time' and word "Fire II' 

'Makeup of fire and quantity (i.e. DOOl and gallons involved 
in fire.), 

·Human contact or injurY:, 

·For a' smail fire that haz.ards to human health were low 
'since fire was put out ~uickly and protective.gear was 
used fo~ contact, . . 

· Fo.r a large fire that police evacuated areas. downwind if 
there was dense black smoke; protective gear ~as used by 
contacted personnel; and liauid left from the fire and 
foam system was contained w{thin the plant boundary, 

" · .. 
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·For ~large fire (with· F001, F00Z liquids) that combustion 
gases were acidic and irritating; and evacuated people 
were treated .for inhal~tio~ at hospitals, if applicable, 

·Gallons of foam liquid and spill liquid recovered, yards .. 
of contaminated ground'removed, and location of landfill, 
(The recovered .liquid was used in normal processing since. 
all wastes are compatible.). 

.. 

.... 
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State of Readiness 

-Prepare for immediate shutdown, 

-Continue running operations already started, 

-Do not begin any new charges, reactions, loadings, unloadings, 
or startups, 

-Continue state of readiness until all-clear signal is given. 

Shutdown Stills at Location D 

-Turn off steam to heating coils on stills, 

-Stop pumping or drumming and close appropriate valves, 

-Stop vacuum pumps, 

-Break all electrical mains except on cooling water pump 
and deep well pump, 

-Report to the emergency coordinator for further instructions. 

Shutdown Unloading and Loading at Location A 

-Stop unloading drums in box trailers, 

-Be ready to move drum trailer truck immediately, 

-Stop pumping drums and close appropriate valves, 

-Break all electrical mains, 

-Report to emergency coordinator for further instructions. 

Shutdown of Tank Wagon Loading and Unloading at Location B and C 

-Stop loading and unloading tank wagons and close appropriate 
valves, 

-Disconnect hoses to tank wagons, 

-Be ready to move tank wagons immediately; 

-Break all electrical mains, 

-Report to emergency coordinator for further instructions. 

G-19 

~I 



::-.-. 
. ~ ... :. 

Shutdown of Add·i·t·ives 

'Shutdown hot oil heater, 

·Shutdown fume incin_erator,. 

'Stop loading and unloading.tank wagons and pumping operations 
and close appropriate valves, 

·Be .ready to move tank wagons iminediately, . . . . 
t • I . • • • • 

·Break all electrical ma.ins except on deep· well· pump, 

·Report to emergency coordinator for:further instructions. 

Shu.tdown· of" Ep'oxot 

·Turn off steam to evaporator, wash tanks and reactor, . 
·Stop load!ng a~d.u~loading box traiiers ·and tank wagons 
and close appropriate valves, 

·Be ready to move trucks.immediately, , . 
·Stop pumping and ·close appropriate valves,. 

·Stop vacuum pump, , 

·Break all electrical mains except on cooling tower recircu-
lating pump'· fan, and deep well pump, ... 

·Keep fu~l cooling on reac~or, 

·~eport to emergen~~ c~ordina~or for furth~~ instructions. 

Shutdown· ·a"f' B'arr·el .. ·Ho'u'se 

· StC?P loading. and unloading b·6x tra:l..ler·s '· tank cars, and 
tank wagons and close·appropriate valves; 

·Be ready to move trucks. imrn.ediately, 

·stop drumming,and.pumping operations and close appropriate 
valves.,' 

.· 
'Turn off steam to tank cars if heating, 

·Break all electrical mains, 

·Repdrt to em~rgency, coordinator. for further iristructions. 
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Shutdown of Boilers 

·Shutdown both boilers, 

·Break all electrical·mains except on the condensate pump 
and deep well pump, 

·Report io emergency coordinator for furth~r instructions. 

Shutdown of Office and·Lab 

·Stop lab tests•, 

I 
I 
I 
·I 
I 

·Shutdown office and computer operations and leave telephones 
free and s~aff ready to accept caits· I 

·Report to emergency coordinator for further instructions. 

Evacuation 

·Follow evacuation.pl~n in VIII, 

·Reassemble at Colfax and Re.per.· .· Road south of the plant and 
await further ,instructions. 
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Spill Control Plan 

American Chemical Service is bordered by .Colfax Avenue on 
the East, company railroad tracks on the South, the Grand 
Trunk Railroad on the North, and lowland with an elevated 
barrier to the West. Both the track beds of the company 
and the/Gtand Trunk are elevated above the natural terr~in 
of the plant site and thus provide a barrier to spill flow. 
The roadbed of Colfax Avenue is likewise elevated and would 
resist flow in an easterly direction. See Figure Sl of 4. 

Inside the fenced portion of the plant the hazardous waste 
facility is bordered by a road on the North, East, and West 
and by the company tracks on the South. There is a run-off 
system with catch basins (CB) to prevent flooding at Location 
A and Band unloading ramps (UR#l, UR#2). The basins empty 
through an inlet compartment (approximateli 6000 gallons) 
into a holding pond with a capacity of 900,000 gallons. See 
Figure S2 of 4. At Location C there is a retention pond 
(115,000 gallon capacity) to prevent flooding of the unload
ing ramp (UR#3) and loading area (LA#l). Run-off water is 
pumped from the retention pond into the catch basin (CB) 
system. 

Location A, the drum storage area, is a 4 ft. raised, curbed 
pad coyered by a roof. It has a secondary containment system 
suffic'ent for the number of drums stored. All hazardous 
waste storage tanks in Location B and C are diked .. Dimensions 
of the dikes are based on the Indiana Fire Harshall's Flammable 
Liquid Code and Allowances, Inc. Each tank containing hazardous 
waste is constructed to ASME snecifications for the material 
it contains .. Each is equipped. with a direct reading gauge and 
alarm system to prevent overfilling. There are regular logged 
inspections of dikes, tanks, valves, and piping. Personnel 
are constantly aware of the dangers of a major chemical spill 
both as a fire and environmental threat. 

New containment systems are being constructed for the hazardous 
waste unloading ramps (UR#l, UR#2, UR#3) with completion ex
pected 1 September 1986. Each containment area will be large 
enough to hold the maximum volume of the tanker being unloaded. 
The retention pond adjacent to the loading area (LA#l) provides 
waste release containment during loading operations (capacity 
24,000 gallons. The run-off system with catch basins pro-
vides emergency waste release containment with a possible 
phase separation through the inlet compartment (6000 gallons) 
which is connected to the holding pond. 
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V. Arrangements With Local Authorities 

l.
'd· 

I 
I 

The town of Griffith has a qisaster plan that makes provisions· 
for dealing with emergencies at American Chemical Service. I 
They have, in fact, ·act:ivated portions of th~ plan over the past 
years. Although American Chemical Service is not .specificall~ 
mentioned in the pl~n, it provides for various forms of assistan1 
The plan.currently includes: traffic 6ontrol, fire fighting 
(including arrangements with ·adjoinlng··fire departments), access 
to Civil Defehs~. evacuation by .the Griffith Police or .Civil I 
Defense, and ar~ang~ments.~ith'local hos~itals .. A copy of our 
contingency p_lan is· on file at the town hall. · 

A meeting was .·held between the management of American Chemical I 
Servic~ and the Griffith Police Chief, Fire Chief~ and assistant 
head of the Department of Public ~·Jerks .. · T_hey .have expressed a 
willingness to consider an addition to their di~aster plan to I 
include specific emergencies th~t: .. m;i.ght occur at our plaut. He 
intend to supply them with suggested· response actioris f.or these 
emergencies. · 

I 
I 
I 
I 
I 
I 
I 

·• I 
I 
I .. 

·I 
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VI EMERGENCY COORDINATOR LIST 

AMERICAN CHEHICAL SERVICE, INC. 
420 South Colfax 
Colfax Avenue at C & 0 RR. 
P.O. Box 190 
Griffith, Indiana 46319-0190 

Telephone·- Area Code (219) 924-4370 

EMERGENCY COORDINATOR 
JAMES !'-'fURPHY - PRIMARY 
135 Holly Lane 
Schererville, IN 46375 
Telephone (Home) - (219) 322-41~5 

(Work) - (219) 924-4370 
(Beeper) - (219) 755-2472 

GEORGE MURPHY, JR. 
11711 South Oakridge 
St. John, IN 46373 
Telephone (Home) -

(Work) 
(Beeper) -

Drive 

(219) 365-3763 
(219) 924-4370 
(219) 755-2519 

The listed emergency coordinators are authorized to implement 
all phases of the contingency plan. 
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VII Emergency Equipment 

The list of emergency equipment is as follows: 

1. Hand- held dry chemical fire extinguishers- 22 (on site) 

2. Wheeled dry chemical engines - 2 (on site) 

3. Foam units - 2 (on site) 

4. Caterpillar tractor - front end type - 1 (on site - operator 
24 hour call) 

5. Dump trucks (24 l:our call) 

6. Rubber tire fronted loader - backhoe - 1 (on site - operator 
24 hour call) 

7. Vacuum truclcs (24 hour call) 

8. Portable pumps - 2 (on site) 

9. Breathing apparatus and suits - 2 (on site) 

10. Communications system. 
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l. The hand-held dry chemical fire extinguishers are ABC 
type. They contain 20 pounds of ABC dry chemical. Their 
location throughout the plant is shown in Figure 1. Hoosier 
Fire equipment, inc., Valparaiso, Indiana regularly main
tains and annually tests and inspects these extinguishers~ 
The hand-held units are used on small fires within three 
feet of the base of the flames. All units are activated 
by a single valve for use by one man. 

2. The wheeled dry chemical engines are ABC dry chemical type. 
They contain 150 pounds dry chemical. The location of these 
two unites is shown in Figure 1. Hoosier Fire Equipment 
regularly maintains and annually tests and inspects these 
extinguishers. The engines are specifically engineered for 
"one man" operation. They are designed to pass through 
normal doorways and are maneuverable across rough or broken 
terrain to insure accessibility to the fire. The engines 
are activated by a single valve and have an integral gauge 
for visual inspection. When fire occures, the engines are 
wheeled to within approximately 40 ·feet upwind of the fire. 
The nitrogen valve is opened fully and the hose is uncoiled. 
The nozzle is opened and directed at the base of the flame 
with a side to side motion. Straight flow is used when with
in 10 feet of flames. The engines are designed for use on 
small to medium size fires. 

3. The foam systems are HL-6 hand line foam nozzle type for 
use with National hand line foam liquid. With a water 
capacity of 60 GPM at 100 psi and a 6% concentration of 
foam liquid, the system produces 600 GPM of foam with a 
long range stream of 65 to 70 feet. The location and 
range of the two units, F1, F2, are shown on Figures 1,5. 
Each system has an independent source of water. When 
foam nozzles are used, particular care should be taken 
to apply the foam as gently as possible. For straight 
stream use, the foam should be banked off the side of a 
wall or other obstruction. Foam can also be rolled onto 
the surface by hitting the ground in front of the spill 
or fire. Care should be taken to minimize the mixing of 
the foam and fuel. The system is designed for single man 
operation on medium size to large chemical fires. The water 
source for each foam system is drawn from an individual 
deep well. The deep well is constructed of a 4" metal 
casing installed to a depth of 300 or more feet. A sub-

·mersible 5 HP pump is piped to a level of 100' below grade. 
The rating of this system is 60 GPM at 30 psi collection 
tank pressure. The water is then drawn from the collection 
tank and pressurized to 60 GPM at 100 psi. This is done 
by a Fire Water Booster Pump which has a 7~ HP motor. 

Each foam system is stored with 35 gallons (7-5 gal pails) 
of PSL 6% AFFF Universal Foam and a shut-off Fog Nozzle for 
water spraying. 
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4. The caterpiller tractor is a front end type and is on the 
site 24 hours a day at the northwestern corner of plant 
boundary. It is owned and operated by Well, Hauling and 
Excavating, who is on 24 hour call. The unit is used to 
load contaminated ground from spills into dump trucks. 
(219-884-3757 and 219-755-2658 beeper) 

5. Dump trucks owned and operated by Mr. Frank, Inc. are 
avaiiable and approved to haul contaminated ground from 
s6~lls. They are on call 24 hours a day. Truck capacity 
us 20 yards. (See Mr. Frank,· Inc. letter dated July 24, 
1985. Tel 312-596-3377 and 312-785-7190) 

6. A rubber tire front end loader, owned and operated by 
Wells, Hauling and Excavating, is on the site at the north
western co~ner of the plant, and it is available 24 hours 
each day, and is very mobile. It is primarily used to re
move contaminated ground from spills and load it into dump 
trucks. (219-884-3757 and 219-755-2658 beeper) 

7. Vacuum trucks, capacity 5000 gallons each, are on call 24 
hours each day. Mr. Frank owns and operates there trucks, 
which are approximately one hour travel time away from the 
plant. (312-596-3377 and 312-785-7190) 

8. Two portable, positive displacement pumps are available to 
pump liquid spills. Their capacity is 90 GPM and hose 
lengths of 200 feet can be used. The primary pump is stored 
in the barrel house which is located near the southwestern 
corner of the plant. 

9. Two breathing apparati are available in the plant. Each 
unit uses a compressed air cylinder. One unit with a total 
head covering is connected by 50 feet of hose to cylinder of 
breathing air. Available breathing time per cylinder is 30 
minutes. This cylinder cart is stored in reclaim building 
at southern end of plant. The other unit with face covering 
if totally self-contained, and has an available breathing 
time of 15 minutes. This unit is stored in the maintenance 
office. Complete poly coated body suits are available with 
each unit. They are both OSHA approved. 

10. The communications system consists of seven phones placed in 
areas throughout the plant. Four phones are capable of 
·interplant communications only. They are located in the 
reclaim, (Location D), additive manufacturing, epoxidation, 
and barrel house sections. The other three phones can be 
used for interplant or outside calls. They are located in 
the lab safety office (warehouse), and change room. Dial 71 
on intercom phone line turns on three sirens which are located 
at the office, change room and epoxidation facility. 
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VIII Evacuation Plan 

The evacuation plan for plant personnel is as follows: 

-Location A~ hdditives and Epoxol - Head southwest (south 
for Epoxol) to the south gate cross the railroad tracks, 
go east to Colfax, then south to Reder Road and wait; or 
head west to the west gate, then south across the railroad 
tracks, go east to Colfax, then south to Reder Road and 
wait; 

-Location B, Location D and Barrel House - Head south to 
the railroad gate, (south gate for Barrel House) cross the 
tracks, go east to Colfax, then south to Reder Road and wait; 
or head east to the southeast gate to Colfax, then south 
to Reder Road and wait; 

-Location C - Head north to the north gate to Colfax, then 
south to Reder Road and wait; or head west to the west 
gate, then south across the railroad tracks, go east to 
Colfax, then south to Reder Road and wait; 

-Office, Maintenance and Warehouse - Head southeast to the 
southeast gate to Colfax, then south to Reder Road and wait; 
or head southwest to railroad gate, cross the tracks, go 
east to Colfax, then south to Reder Road and wait. 

The Emergency coordinator must account for all personnel at 
the meeting point (Colfax and Reder Road). 
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IX Emergency Procedures 

The contents of the emergency procedures indicate what obser
vations, indentifications, assessments, and·decisions the . 
emergency coordina t'or must inake during an ·_eme:rgency in order 
to.direct plant personnel to the correct response actions. 

a) The emer~ency 6oord~nat6r is notified, called or beeped by 
plan~ personnel for: 

1) A minor spil.l of hazardous m~t.erial. great'er than 5. · 
gallons out~ ide a containment area, · 

.• 

2) A major spill of h~zardous mat~rial • 
. • 

3) A fire or explosion invol v·ing hazardous mater:i.al 

I 
'I 
I 

The emergenc~ coordifiator gets th~ lo6ation fro~ the reportin~ I 
pe·rsonnel and: 

1) For a minor. or 'maj~or spf:ll. he orders shutdown bf the 
sect~ons within_50 fe~t of the spill'and a state of read
iness for the ·rest of the plant (If .a section is shutdown 
he dials .71 Qn intercom to sound the plant· alarm). . 

I 

2) For a fire or ·e~plosion he orders· shutdown of section 
within 100 feit of fire arid state of readiness for 
rest of pla.nt(If a fire is large- he· or·ders shutdown of 
all sections and sounds plant-alarm by dialing 710n 
intercom).. 'Shutdown· procedures for all sections are 
on pages 16~18. · 

' Local agenci'es have no immediate response role. 
notified later if they ~re neided. 

They are 

b) The emergency coordin.ator then goes to the scene of the 
emerge~cy. He: 

l) Insp_ects the spill, fire or e.xplo~ion, nearby tanks, 
drums, tank wagons and spark source~; 

2) Estimates ~allons of ~aterial inv6lved and the siie of 
the emergency;. 

J) Determines the exact source (i.e, drum, tank or tank· 
wagon); 

I. • 

4) Consults· daily t;:ank log; hazardous drUm label or tank 
wagon manifest to· identify the makeup of materials (He 
knows ·that all hazardous wastes ac_cepted at· the plant 

I 
I 
.I 
I 

... 1' 
I 

_are compat~ble. They are flammable liquids (DOOl, D003, 
FOOS) and spent liq~id halogenated solvents (FOOl, F002) . . 1 
They ~equire a protective suit and a breathing apparatus . 
for contact.); .. 
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c) He: 

l) Checks human contact'6r injtiry,~accounts for personnel, 
and tells them to: 

i) wash cdntacted area of body, 

ii) change clothing 

iii) visit -Hamrno~d Clinic for injury or. if ma.terial 
was·. taken in ternalty . 

•• 
2) Removes .p~r~onnel ~pwind to a dist~nce of: 

3) 

i) 20 feet - ·small spill, 

ii) 40 f'eet large spill, 

iii) 40 feet small fire 

For 

iv) 100 -·feet - larg·e fire or explosion. 

spills he must:. 
I 

i) c.onfirm t'hat spi~l i:=; contained; .stagnant and no 
.thre~t by wal~ing arouh~ perimeter of spill, 

ii) shut off line from holding pond to sewer if spill 
reaches-the inlet compartment. 

4) For fire or expolsion he must';· 

i) ~heck smoke from fire (Dense ~lack smoke indicates 
a large amount of organic loading .. - Do not let . 
personnel· hrea·the smoke. Fqr fires with FOOl, . F002 
liquids, combusti6n gases are acidic and irritiating. 
A protective suit-and breathing apparatus are avail
able for contact~); 

ii) check direction.that the' smoke is he~ding, 
. . 

iii) check for the spreading of foam liquid while 
fighting the fire (It must not leave .·plant boundary.: 

. . . 
·iv) watch tanks riear the fir~ (Rea~y ven~inR from the 

t~mk vent m·eans rap{d heating, An explosion could . 
follow.), · · · 

d) For. a large· ·fire 'or ex_polsion he notifies the Griffith Police to: 
. . 

1) Block the intersections at Colfax and Main, Colfax and 
Reder allowini onl~ emergency vehicles to pass, 

2) Evacuate areas of Griffith downwind if' dense black smoke 
or vapor releases are leaving the olant boundary (For FOOl 
F002 liquids~ combustion gases are-·acidic and i~ritating. ' 
Tell people to seek medical attention for inhalation.), ·· 
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3) Call Haminond Clinic.tha.:t people from Griffith may 
require medical attention for inhalation of·acidic 
gases, 

1: 
4) Notify Griffith Police when fire is out, to remove 

roadblocks, and to reinhabit evacuated areas when 
.air is clear. 

I 

I· 
He call the National Response. Center (800-42'4-3802) and reporJ 1: 

1) James Murphy or other emergency coordinator and I 
219-924-4370 I 

2) American Chemical Service, Inc~ · ! 

420 S. Colfax 
Griffith, Indiana 46319, 1· 

3) Time and wor.d "Spill or ~ire", . 
41 Makeup of spill or fire (i.e. DOOl) and gallons, 
5) Human contact or injury, I' 
6) For spills that hazards to human health .are l~w si~ce 

spill is contained within plant boundary and prot~ctive 
gear is,available for contact, . . 

7) for large fires·or explosions that police are to evacuatt 
areas downwind if there is dense black smoke or vapor . 
releases, that protective gear is av~ilabl~ when fighting 
fire, and.that liquid from the spill and foam system is _. 
contained within the plant boundary (For FOOl, F002 liqu~ 

.combustion gases are'acidic and irritating and evacua~ed 
people may require medical attention ~or inhalation.), J. 

8) For oth~~ f~res .that hazards are low since fire is being , 
put out quickly and prot~ctiv~ g~ar is availible for con 

e) For spills'and fires refer to pa~t (.a) for areas shutdown: Fot 
a sp~ll he must:· 

1) Keep cars, tractois, trucks,,etc at least 40 fee~ away, J 
2) Order shutdown of spar.k sour.ces within 60 feet (l.: e. fume 

incinerator, hot oil heater," or boiler), 

3) Place 'fire ·fighting equipment '(i.e, dry chemical e~gines I 
and foam system) within 40 feet, •· 

4) Pump free ~iq~id on ground t~ a storage ta~k in Location I 
B o.r C (Thl.s l.ncludes GOntaml.nated ground water. All 
hazardous wastes are compatible.); 

5) Check th~t spill is not spreading by walking· .. t:he pe~imetJ 
of the spill area, · · ' 

6) Skim liquid.from .inlet compartment o~ holding 
storage tank,, if applicable, and sample water 
pond (In general hazardous wastes accepted at 
have a low water .solubility.), 

pond to a I 
left in 

the pla~.t .1 
7) Pump conterit~ of drum, t~nk, or tank wagon to a storage 

tank if the·container continues to leak, I' 
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8) Use Mr. Frank vacuum tru~ki if spill is beyond reach of 

the portable pump· system, 

9) Remove portabte pump and hoses to drum storage area, 

10) Rope off a~~a ~fter liquid is removed un~il ground 
cleanup begins, 

11) Check area f~equently, 

12) Remove contaminated gioun~ ~ith a front end loadir-backhoe 
(Wells I Hau~.ing and Excavating) anci dump trucks (Mr. Frank I. 
I!lc.) , 

l.:D Inspect area when digging is c-ompleted to make sure that 
no contaminated·'grou~d remains~ 

For a fire or explosion he must:· 
I 

1) Order tank wagons :and box trailer t~ucks not invo~ved 
in fire _to move away or leave the plant (Keep trucks 
at least lOO.feet away.), 

2) Put out a:· small fire with a hand-held fire extinguisher, 
' 

3) Put out .3:-moderate· fire with·a dry chemical engine, 

4) Put out a large fire with Foam System-Fl, F2, 

i) For locat·ion A - use F2, 

ii) For Loca tio'n. · B .., use Fl, F2,. ... 

iii) For Location C use· F2 .. 

5) Know the capabilities of each fire fighting system (For 
details see Emergency Equipment VII - 1,2,3), 

6) Check if'fire. is spieading or abatin~, 

7) Draw back.to a n~w fi~e line to protect,~ther portions 
of the plant if the fire· is spreading, 

8) Do not ·let· fire jump the fire fighting line •. . . . 
' . 

'9)' Use Griffith Fire Department to fight building or brush 
fires.(T~ey have conventional equipment. Do not put 
plain water on a chemical fire since the fuel floats 
on water.), 

10) Determine when fire is out (Leave no·smoldering areas.), 

11) Check that foam liquid and spill remaining is not moving 
and is contained, 
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12). Check fire area 'frequently to make sure 
not restart, 

13)- Rele~se Griffith Fire Department, 

!:·,/' 
that it does 

14) -Foll6w s~eps 4 t~rough 13 ·(part (e) for spills) to 
remove foam liquid, ·s~ill l{~uid left.from fire, and 
contaminated ground. 

·f) Duriti·g the .spill .. or fire emerg"ency he must: 

1) Check shutdown section every hour and:· 

i) check.temperatures of reic~6rs,·process tanks, 
fume incinerator' hot oil heat'e.r' and boiler' 

ii) check deep wells, cooling water·pumps, and boiler 
condensate pump, 

iii) check pressure on boiler and plant steam lines. 

2) Check the followi~g in-are~ a£1ected by s~ill or fire: 

· i) tank, tank wagons and drums, 
. . 

ii) valves: pipes, hoses~ ~nd filters, 

iii) tank.gauges and pressure 8auges. 

g) The emergency coordinator must: 

1) Call Hr.· Frank, Inc .. (312-596-3377) to obtain an 
Emergenc~··spiil Permit.~ith C.I.D. to'dispose of 
the contaminated gro"und, · 

I 
I· 
I 
I 
I 
I 
I 
I 
I 
.I 

2) Store scrapings an.d soiled prote'c.t'ive clothing in open
head drums ac the drum storage area until they are 
hauled to ~ s~cure landfill (Scraping~ are collected I 
during the cleaning of shovels and ~he front end loader.), 

3) Pump flushirigs ~f solvent used to cilean'the portable 
pump and hoses to a s t'orage tank in' Location B or C, 

4) Check that .li~uids _recoyered from the: spill and flush 
solvents used for cleaning are processed normally in 
Location C. · · 

I 
.t· 

h) He must: 

1) Know that all waste~ accepted at the,plant are compatible I 
with the s~ill liquid, 

2) Inspect eme.rgency equipment to make sure· that it is ready 
for anothe~ emergency and:· · 

i) ~ll.equipment ·must be clean and at' the proper 
'storage location 
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ii) spent _fire fighting ecp.iipment must be' .. recharged 
or replaced. 

i) He notifies· the Regi6nal.Administrato~ (Bci0-424-8802) and 
Indiana Response. Center(317-633-0144) that: 

1) No incompatible wastes.are stored at plant, 

2) All emergency e'quipme.nt is ready for another emergency, 

3) Normal operatioris· ~n re~t ~f pl~nt ~re ready to be 
resumed, 

4) The affe.cted ~ection of -the p'la~t will not startup 
until the damaged op~~aiions equipment i~ fixed or 
isolated from use. 

j) He enters time, date, _and-details of spill or f~re in th~ 
operating log. Hithin 15 .days ·he must file a written report 
to the Regional Admirii~trator stating? 

1) James Murphy .- owner-operator 
135 Hblly'Lane-· · 
Schererville, IN 46375 

-2) American .Chemical Service,· Inc. - racili ty 
420 south Colfax 
Griffith,·I~diaria 46319 

3) Date, ·.t.ime and word "Spill 1
'· or· "Fir.e", 

.4) Makeup of spill or fire . (i.e". 0 DOOl) and gallons I 

5) Huma~ conta~t or inju~y, 

6) Hazards at .the plant wer~ low ."sinc'e protective. gear ·was 
available where there was contact and: 

i) for spills the liquid was contained within the 
pl;;mt boundary, 

ii) for a small fire vapor releases were low sin~e the 
fire was put out quickly, 

i{i) for large fires the police evacuated areas downwind 
if there was dense black smoke; and the liquid left 
fr6m the foam system and the fire was contained · 
within the pl~nt"boundary, 

iv) ~or a large fire (with FOOl, F002 liquids) the 
combustion gases ~ere acidic ind irritating; evacuate• 
people were treated for inhalation at a hospital, if 
applicable, · · 

" 

7) Gallons. 6f foam liquid and spill liquid re~overed, yards 
of contaminated ground removed, and location of landfill 
(The recovered liquid was ·used in norinal processing since 
all wastes are compatible.). · -
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INDUSTRIAL DISPOSAL 

·.~O~r~ 

July 24, 1985 

l~r. Jim Tarpo' 
American Chemical 
Colfax Avenue C&O 
Griffith, Indiana 

Service 
Ra i 1 road 

46319 

Re: Emergency Contingency Plan 

Dear Jim: 

Mr. Frank, Inc. is pleased to have this opportunity to.help you establish an emergancy contingency plan •. We offer you the folluwing: 

1. Proper equipment to pick up free liquids which have spilled. 
a. Equipment.·availible (24)' twenty-four hours per day. 
b. Equipment av~il~~le seven (7) days per week~ 2. Proper equipment for transporting contaminated.soi1 from spills ·· of the following listed wastes. 
a. FOOl 
b. F002 
c. F003 

. d. FOOS 
3. Contacted C.I.D. regarding em~rgancy ~pil·ls. 

a. Expect emergancy perm·i t within twenty-four (24) hours vi a 
phone conversations. 

b. Must contact Indiana Res~ons~ Group, Illinois·£~ergancy Response .Group, National Emergancy Response. Group. 4. Criteria for disposal in bulk .. 
a. No absorbants added. 
b. No free liquids .. 
c. Passes test as non-ignitable solid. 

., 

5. Approximate Disposal Costs - BULK , 
a. Transportation and dispoial per 20 yd. truck load ......... $1,900.00 b. Disposal cost~ subject· to change with 11ttle notice. 

G-40 
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INDUSTRIAL DISPOSAL 

fCfD)fA\NTY7 
L?~INC. 

:·.·. 

· ... ;.., 

,, 

Jim, as always, all work performed 6y Mr. Frank, Inc. will be in strict 
compliance of all feder~l. state and local laws .rules and regulationi. 

. . . . 
Should you have any quest>ions, please feel free to contact us at anytime. 

Dennis P. Herrle 
Sales Representative 

DPH/slh 
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WELLS HAULING AND EXCAVATING 
P.O. Box 407 

Griffith, IN 46319 
219-884-3757 

219- 755-2658 Beeper 

August 15, 1985 

Mr. James Tarpo 
American Chemical Service, Inc. 
420 South Colfax 
Griffith, Indiana 46319 

Re: Contingency Plan' 

Dear Mr. Tarpo: 

Wells Hauling and Excavating will make available to you for 
your ·contingency plan the following equipment: 

1) 1-Rubber tire front end loader-backhoe with operator 
a) availability-24 hours per day, 7 days per week 
b) storage-northwes.t corner of. American Chemical 

plant si~e. · 

2) 1-Caterpillar Tractor-front end type with operator 
a) availability-24 hours per day, 7 days a week 
b) storage-northwest corner of American Chemical 

plant site. · 

I am familiar with.pr~cedures required by you~ c6mpany to 
handle hazardous wastes. 

Our company has had a good working relationship-with you for 
the past 19 years. 

~incerely~· ~ 

~/f .. IJ.J:_~ 
· Rick Baldn~r . 

Owner-Operator 

RB/.rl 

· G-L~2 
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Training for Emergency Response 

The contingency plan instructs plant personnel to respond 
effectively to emergencies at the direction of the emer
gency coordinator. 

Procedures for using emergency and monitoring equipment, 
communications and alarm systems, response to spills and fires, 
shutdo~n of operations and evacuation are outlined in the per
sonnel training. The personnel training is conducted on an 
annual basis with additional training sessions scheduled period
ically for changes. and up~a ting. 

Through training, employee feedback and reference to regulation 
and technical inovations the Contingency Plan of ACS will be 
subject to constant updating. The major responsibility for 
the updating will be with the management of ACS with input 
from the ACS Safety Committee and the Site Safety and Health 
Officer. 

The employees will be made aware of changes to the Contingency 
Plan with scheduled training sessions. All sessions will be 
documented with the following; 

1 . Date 
2. Subject 
3. Location 
4. Instructor 
5. Employee - Name and signature 

------------
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Relevance of Training to Job Position 

The Site Safety and Health Officer observes each employee 
performing the routine procedures for handling hazardous 
wastes on the job. If he observes any improper procedures, 
he notifies the supervisor in charge to instruct the employee 
about the proper ones to follow. 

He also periodically asks the employee what he would do if 
he obseved a spill, fire or explosion involving hazardous 
waste. The employee must reply that he would notify, beep, 
or call the emergency coordinator, and then follow his 
instructions. 

If the Site Safety and tlealth Officer becomes aware of a 
misunderstanding or complacency concerning the contingency 
plan, he will notify the management and more mandatory 
training will be scheduled. 

Implementation of Training Program 

Facility personnel have completed the training program. 
Records documenting the required training are on file at 
the ACS facility. 
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K.) Confined Space Entry Procedure: 

This section addresses the requirement to develop a 
program to protect the employees when making an entrance 
into a confined space. As mentioned in Section C, ACS has 
in place a Hazardous Atmosphere Entry Program (Copy enclosed). 
All confined space entries made at ACS are considered hazardous 
until the procedure described in the program has it proven 
otherwise. The following page (K-l) is the checklist used 
by the Plant Safety Coordinator to determine the condition 
of the confined space. 

Items D and J are measured with the following instruments: 

1.) Oxygen Deficiency Levels: 
Model MX24l Oxygen Monitor 

2.) Combustion Levels (LEL): 
Model MX24l Combustible Gas Monitor 

237 



A •) 

B • ) 

SITE SAFETY AND HEALTH OFFICER CHECKLIST 

Dates 

Description of Entry and Purpose: 

. - - . -
~·-·----· 

C.) Toxicity Levels: 
substance 

(Based on last materials in space) 

D • ) 

TWA STEL 

Refere~ce 29 CFR Part 1910 Sub Part Z 
Last Material in the spade 

_, ·.; ..... 

Run short duration toxic tube for toxic substances 

E • ) Oxygen Deficiency Levels: (Below 19.5%) 

__ ppm 

'_ppml~. 

F •) Combustion Levels: (Above 22% LEL) 

G • ) Electrical switch gear: (Main shutoff and locked out) 

H •) Nitr6gen purge: (Disconnect Piping o~ Tubing) 

I.) Lighting: (is it adequate and if not ·use explosion proof lamp) 

T.) Temperature of the Atmosphere: (Below lOO~F) 

K.) Support tools to be used: (Sparkproof) 

L.) Has the entry Personnel received Hazardous Atmosphere Entry 
Training? YES NO 
If NO, the Personnel must be replaced. 

M.) Errant Liquid or Gas entry: (Disconnect Piping or lock valves) 

N.) Supervisor in charge: 

0.) Issue Hazardous Atmosphere Entry Form: 

P.) Review Hazardous Atmosphere Entry Form and brief workers 
of the potential hazards. 

Q.) Signals: 
1. ') THUMB UP - OK 
2.) THUMB DOWN- NOT OK 
3.) BOTH HANDS CROSSED ON THE CHEST- NEED MORE AIR. 
4. ') POINT DOWN - INSIDE MAN· NEEDS ASSISTANCE 
5.) HORN BLAST- INSIDE MAN MUST EVACUATE 

P ) Signoff: 

Site Safety and Health Officer Date 

I 
I 
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HAZARDOUS ATMOSPHERE ENTRY FORM 
FOR SCHEDULED ENTRIES 

Date: 
_ .) Entry Description and Purpose: 
3.) Plant Manager Approval: 
4,) Equipment to be used: 

3 M Hose Mask (White Cap) ____________ ~----------
MSA Air Mask (SCBA) __________________________ __ 
ARAP w/Escape __________________________________ _ 

Suit Alert·--~-------------------------------------Chemrel C-106 __________________________________ ___ 

Harness __________ ~--------------~----------------
~~5414 Poly Co a ted Tyvel< Coveralls. _____________ _ 
SF 8512 Gaunt Vinyl Gloves. __________________ _ 
Lineman • s Rubber Boots----------=-----------------
Fire Extinguisher 20~~ Dry Chemical _________ _ 
Spa rkp roof Supper t Tools _______________________ _ 
Air Horn ___________________ ~---------

5.) Entry Personnel: 

Entry Man ________ ~---------------------
B~ckup Man ___________________________________ _ 

6.) Time of entry: 
7.) Time of completion: 
8. \ Checklist:r 

A.) 
B • ) 

l •·. .... 
c. ) 
D •) 
E • ) 
F • ) 
G • ) 
H •) 
I • ) 

J.) 
K •) 

ITEM 
Prior equipment inspection 
Breathing Air Cylinder Pressure #1 
Breathing Air Cylinder Pressure #2 

Prior Air Mask (SCBA) CYlinder Pressure 
Prior ARAP Escape Cylinder Pressure 
Hose Mask (White Cap) Regulator Setting (20-30 psi) 
Hose Masl<: (White Cap) Flowmeter Setting ( 30%) 
ARAP Hose Mask· Pressure Setting (80 to 100 psi) 
After use Equipment Inspection 
After Breathing Air Cylinder Pressure #1 
After Breathing Air Cylinder Pressure #2 
After Air Mask (SCBA) Cylinder Pressure 
After ARAP Escape Cylinder Pressure 

ACTION INITIAL 

lrg.) Equipment Problems or Comments: 

It 
I· La 

11 

~ 

·n to Site Safety and Health Officer 
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8.2 CALIBRATION CHECKI~G UITH ISOBUTYLENE 

T~e c3librat1on of ~he analyzer can be rapidly checked by 
~he use of an HNU s~all disposable cylinder containing 
isobutylene (HNU pn 101-350) with a regubtor (JINU pn 101-351). 

At the factory, the analyzer is first calibrated on the 
~esired g~s standard at the specified concentration. Then ~ 
oeosurement is made ~ith isobutylene. 

The ppm reading ~long with the span setting using 
isobutylene i-s recor~ed in the calibration report. 

In service, the analyzer calibration can be checked and 
readjusted if necessary by usina this cylinder and regulator as 
follows: 

a. Connect the analyzer to the resulator and cylinder ~ith 
a short piece {butt connection) of tubing as shown in 
Figure 8-1. The cnlibration gas in the cylinder 
consists of a oixture of isobutylene and zero air. 
Isobutylene is nontoxic and safe to use in confined 
areas. There are no listed exposure levels at any 
concentration. 
The resulator sets and controls the flow rate of gas at 
a value preset at the factory. This will be about 
2 SO ee/min. 
It is important that the tubing be clean since 
contaminated tubing will effect the calibration reodin~. 
Do not use the cylinder below about 30 psig as readings 
below that level can deYiate up to lC% fro= the raced 
value. 
Safely discard the disposable cylinder.vhen empty. 
Do not refill this cylinder. -
It is against the lev to tra~sport refillec cylinders. 

b. With the SPAN setting and the function switch at the 
same positions as listed in the Application Data Sheet 
or Calibration Report, open the valve on the cylin~er 
until a steady reading is obtained. 

c. If the readins is the some as the recorded data, the 
analyzer calibration for the oriainal species of 
interest 11 still correct. 

d. If the reading has chan:ed, adjust the SPAN settin~ 
until tbe reading ia tbe come. 

e. Shut off the cylinder as soon as the readins is 
established. 

f. Record and maintain this new SPAN aetting. Then 
recalibrate the aaalJzer oa the species of 1aterett as 
aoon as possible. 

~· Y.henever the analyzer is recalibr~ted, it is to be 
im~ediately :hecked vith the tmall crll~der an~ the 
re~ina recorded. This c3n then be used for later 
checking in the field. 

PAGE C-5 



PROBE EXTENSION 

CYLINDER 

FIGURE 8-1 
CAUBRATION CHECKING SET·UP 
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8.3 CALIBRATION ~T7H ALTERNATE GAS 

If a calibration atandard vith the same trace aaa as that 
to be aeasured is not aYailable or ia hazardous. it 1a possible 
to use an alternate calibration aas. (Note : Thia technique may 
aot be as accurate •• calibration vith the apecies of interest.) 

In this case. the expected reading for calibration must be 
co•pensated for the difference betveen the tvo cases. In 
operation, the meter vill then &ive a direct reading of the gas 
bein& aeasured. 

This calibration is illustrated in the following examples: 
(PS • Photoioni:ation SensitiYity. See Table 8-14) 

a. Given a case in vhich: 

1) The trace gas to be aeasured is Vinyl Chloride 
(PS • 5.0) 

2) The calibration aas to be used ia Isobutylene 
(PS • 7.0) at a 100 ppm level 

What is the ppm reading to be vhen calibrating to 
give a direct reading vhen meaaurina Vinyl 
Chloride? 

The required reading for calibration vill be: 

PS(Iaob) 
• !sobutylene ppm x -------------

PS(Vin Chlor) 

7.0 
• 100 X 

5.0 

• 140 PPID 
-

In thia example, uaina a calibration aaa vith 100 ppm of 
Itobutylene, adjust the SPAN control 10 the aeter reads 1'0 ppm. 
In operation, the inatruaent vill then aive a direct reading of 
the pp~ of Vioyl Chloride. 

b. CiYea a caae in which: 

1) The trace aa• to be aeaaured ia Benzene (PS • 10.0) 

2) The calibration aas to be uaed is Iaobutylene 
(PS • 7.0) at a 1•••1 of 100 ppa 

3) Vhat ia the ppa readina to be vhen calibratina to 
aive a direct reading vhen ••••uriaa Benzene. 

PACE 8-7 

·---------- __ _....___ _:,;/ •. ---~-·~------



SECTIO~ 3.3. CALIBRATION ~~!~ ALTERNATE GAS cont. 

The required reading for calibration will be: 

PS(Isob) 

• Isobutylene ppm x -----------

7.0. 
• 100 X ----

10.0 

• 70.0 ppm 

PS(Benzene) 

In this example, using a calibration gas with 100 ppm of 
Isobutylene, adjust the SPAN control so the meter reads 70 ppm. 
In operation, the instrument will then give a direct reading of 
the ppm of Benzene. 

c. Given a case in which: 

1) The trace gas to be measured is H2S (PS • 2.8) 

2) The level of H2S for which it is to be calibrated 
is 60 ppm. 

3) The calibration gas available is Isobutylene 
(PS c 7.0) 

4) What ppm level of Isobutylene is required to permit 
direct reading of H2S, calibrating at its 60 ppm 
level. 

The required Isobutylene level for calibration will be: 

PS(H2S) 
• H2S ppm x ---------

PS(Isob) 

2.8 
• 60 X 

7.0 

• 24.0 ppm 

In this example, using a calibration gas with 24.0 ppm of 
Isobutylene, adjust the SPAN control so the meter reads 60 ppm. 
In operation, the instrument will then give a direct reading of 
the ppm of R2S. 

Care is to be taken when vorking vith flammable gas samples 
to •tay below the Lover Explosive Limit (LEL) and vith hazardous 
or toxic aases to •tay below the Thre•hold Limit Value (TLV) 
safe working level. 

If difficulties ~re encountered in calibration, the user 
should consult the local HHU representative. 

PAGE 8-8 
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APPENDIX F 

CERTIFICATION REGARDING POTENTIAL 
RELEASES FROM SOLID WASTE MANAGEMENT UNITS 
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Attact.ent 2 

CERTIFICATION REGARDING POTENTIAL RELEASES FROM 
SOLID WASTE MANAGEMENT UNITS 
. (CLOSURE PLAN REVIEW) 

FACILITY NAME: !lm/(4(~ &wl'ettt:e ~ ~~. 
7 

EPA I.D.;NUMBER: ;/)1/J &f{,?~02kS: 
LOCATION CITY: 4~ S,· b~&h ~e. tf~//(H 

---STATE: ~If 

1. Are there any of the following solid waste management units (existing or 
closed) at your facility? NOTE - DO NOT INCLUDE HAZARDOUS WASTES UNITS 
CURREHTI.Y SHOWN IN YOUR PART A APPLICATION AND IN YOUR ClOSURE PLAN. 

• 

• 
• 
• 
• 
• 

Landfill 
Surface Impoundment 
Land Farm 
Waste Pile 
Incinerator 
Storage.Tank (Above Ground) 
Storage Tank (Underground) 
Container Storage Area 
Injection Wells 
Wastewater Treatment Units 
Transfer Stations 
Waste Recycling Operations 
Waste Treatment, Detoxification 
Other ---------

NO -

X: 

1: 
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2. If there are YES answers to -any of the items i ~ Number 1 above, p 1 ease 
provide a description of the wastes that were stored, treated or disposed 
of in each unit. In particular, please focus on whether or not the wastes 
would be considered as hazardous wastes or hazardous constituents under 
RCRA. Also include anY available data on quantities or volume of wastes 
disposed on and·the dates of disposal. Please also provide a description 
of each unit and include capacity, dimensions, location at facility, 
_o~o.vJde_a_ill_e plan if ava1J~~le. __ 

~e;,~~-- /1/J/~~a;,-~e,;~~t:te;;;~~~-~ ~~ da~ k~/~ii:.~ .u.S:~ 
£Bet.A_See.J~_4_£efue.JriJLPlb/1/otbn dJhkLt!ht:f4/1ef. .. o/Jt/_fiJe. --·. . 

II ~dtLI_(2/lves6~a6c/J_~r tA~ __ /IdS_A/PL. St"le ~r/u4/e.tl_iJ,_~r.Jr4· -··, 

1.'1 

II 
IJ 
1-i 

IJ 
IJ 
·I.J 

l.t 
II 
It 

NOTE: Hazarijous waste are those identified in 40 CFR 261. Hazardous 
constituents are those listed in Appendix VIII of 
40 CFR Part 261. 

3. For the units noted in Number 1 above and also those hazardous waste units 
in your Part A Application and in your closure plan. Please describe for 
each unit any data available on any prior or current releases of hazardous 
wastes or constituents to the environment that m~ have occurred in the 
part or still be occurring. 

Please provide the following information: 

a. Date of release 
b. Type of waste released 
c. Quantity or volume of waste released 
d. Describe nature of release (i.e., spfll, overflow, ruptured pipe or 

tank, • et~.) 

4. In regard to the prior releases described in Nu~er 3 above, please 
provide (for each unit) anY analytical data that m~ be available which 
would describe the nature and extent of environmental contamination that 
exists as a result of such releases, please focus on concentrations of 
hazardous wastes or constituents present in contaminated sofl or -
groundwater. · · 

li. ';t;e~c-;_ ,4/ll~~a,?-(Aem,~J~~e, ~ ~~ daiedk~/9ii.tc u.ii». 
._ __ J!,t.A_Ses ~5-_/lo/ue.Jt-ror.Plb/1/ofbn dt!hkL t:!l!tf4/9el. o/Jt/_~e ___ .. · 

I! ?e.rndicLL~ves6.~a6~/J_/:;r t!J~-_/11!5 A/PL. ~k ~dtlttie.tl __ /;f_af:JrJ'f4· __ . 

I 



I certify ·under penalty of law that this document and all attachments were prepared under ~ direction or supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the submittal is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalf.ties for submitting false information, including the possibility of fine and imprisonment for knowing violations. (42 U.S.C. 6902 et seq. and 40 CFR Z70.11(d)) 

John Mlllthy, Vice President 
Type ame and Title 
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APPENDIXG 

FINANCIAL ASSURANCE FOR CLOSURE 



@a 8merlcan Chemtcal Service, Inc. 

P.O. Box 1DO • Griffith. lndlenl 46318 
· ~1tl 924-43711 • Clollcago Phone 13121788-3400 

September 27, 1990 0 
Mr. Jeffrey W. Stevens 
Solid and Hazardous Waste Management 
Indiana Dept. of Environmental Mgmt. 
P.O. Box 6015 
Indianapoli~, IN 46225 

Re: American Chemical Service, Inc. (ACS) 
IND016360265 
Financial Assurance for Closure 

Dear Mr. Stevens: 

As directed by 3291AC-3-22-3, ACS has completed the Closure Plan 
and Closure Cost Estimates for the Container Storage Area 
(Location A), Reclamation Crude Tank Farm {Location B), Injectant 
and Blending Stock Tank Area (Location C) and the Reclamation 
Still Facility (Location D). The Closure Cost Estimates per 
facility as of this date are as follows: 

A. 

B. 

SEP-28-90 FRI 

Container Storage Area (Location A) 
Reclamation Crude Tank Farm (Location B) 
Injectant and Blending Stock Tank Area (Location C) 
Reclamation Still Facility (Location D) 

Total estimated cost -
Contingency factor (10t) 
Closure Cost Estimate 

$106,827.00 
10,682.70 

117,509.70 

Former Solids Mixing Area {Presently engaged in closure 
(activities due for completion January 1991) 

Total estimated cost 
Contingency factor (10%) 
Closure Cost Estimate 

Total Closure Cost Estimates 

$ 72,359.00 
7,235.00 

79,594.00 

$197,103.70 

8:45 american chemical se P.02 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 

I 

I 
I 



1. 
! 

I; 
·, 

~-~ 
! 

II 
} 

lj 
lj 
lj 
II 

J 

lj 
It 
lj 
1·, 

II 
lj 
II 
It 
II 

i 

ll 
J 

I 
) 

Page 2 
Mr. Jeffrey W. Stevens 

As of Au9'ust 1990, the Holdings of the financial Assurance for 
Closure trust Fund (Acct. No. 0100000001) held at the First 
National Sank, Valparaiso, IN, is sufficient to cover the current 
Cost Estimates for Closure and the annual inflation adjustment 
for 1990.~ A copy of the Trust Ledger is attached to this letter. 

Sincerely, 

~fi~ 
John J. Murphy 
Vice President 
American Chemical Service, Inc. 

JJM/rl 

Enclosure 

SEP-28-90 FRf 8~4h 



----------~ F~~~~~,\~~~~~~!~ ~~~~K ------- .. --·-
cmsn:nru;"~~ • 1'-0t.Ts 

I NOlANA 

STATEMENT OF HOLDINGS 
~DDDDDDDDDDDDDDDDDDDD 

TRUST DEPARTMENT 

AASE NO: L 

-·--·---·---···--·-· _B_~Q:J.UNT_JU..IM8f;R: _ _Jl_!~00000_~_l _____________ DESCRIPTIDN:~~~JATIDNAL BANK, VALPARAISO __ _ 
AMERICAN CHEMICAL SERVICES, INC. 

;ECURITY Nl!'1BER ASSET NAME LOT/TYPE SHARES/PAR VALUE BOOK VALUE DIV RATE 
'D £l!)ODDDIIDDDDDD 

1210089833410 

'33973500275 

DDDDDDIIDDD 

FEDERATED CASH MANAGEMENT FUND - 59 
U. S. SOVERNMENT OBLIGATIONS 

FIRST NATIONAL BANKL VALPARAISO 
CERTIFICATE OF DEPOciT 139735 
DUE 9 3 90 7.875~ 

ACCOUNT TOHlL * 

DDDDDDDD DDDDDDDDDDDDDDDD DDDDDDDDDD DDDDDDDD 

01/024 213,116.50 213,116.50 7.767 

01/006 11110,000.00 100,00111.00 7.875 

313,116.50 

·MATURITY D 
DDDODODDDD 

09-03-9111 
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